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ABSTRACT 
 
 
Dufour, Karey M.  DNP, College of Nursing and Health, Wright State University, 
2016, The Use of Hybrid Educational Method for Trauma Training Among U.S. Air 
Force Nurses. 
 
 
 
Trauma assessment is a core skill for all United States Air Force nurses.  However, with 
the recent withdrawals from Iraq and Afghanistan, there are serious concerns about how 
Air Force nurses can maintain high-level trauma skills without the frequent exposure and 
opportunities in which to perform them.  Although training affiliation agreements with 
local civilian trauma centers exist, it is difficult to routinely send nurses to receive 
training in these facilities due to time constraints.  Simulation is a feasible way to provide 
essential training and allows participants to practice critical skills during reproducible 
scenarios in a realistic but non-threatening environment.  Providing relevant and targeted 
didactics prior to the simulation experience follows the principles of problem-based 
learning of allowing participants to use prior knowledge to critically think through a 
situation.  This evidence-based practice project was designed to answer the following 
question:  In nurses required to perform trauma assessments, how does interval training 
using the Hybrid Educational Method (HEM) (combination of didactics and simulation) 
affect knowledge and skill retention compared to current skill acquisition?  An extensive 
literature review demonstrated both didactics and simulation, when used together, 
increase knowledge and/or skill retention.  A pilot project was conducted at a local 
military medical center and a validated and reliable data evaluation tool was used to 
measure trauma skill and knowledge at specified time periods.  Outcome data was 
analyzed and inserted in the Predictive Performance Optimizer (PPO) model to evaluate 
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skill decay rates and establish the right “dose” of training to ensure skill retention.  
Results demonstrated the HEM is effective in delivering trauma assessment training and 
maintaining knowledge and skill retention over time.  This is further bolstered when 
training is accomplished during the right interval, providing the right “dose” of training to 
maintain a set competency level.  Although this project exhibited the HEM can be used 
with both novice and experienced nurses to obtain and maintain trauma assessment skills 
and the PPO could effectively predict the appropriate time a small sample of participants 
returned to maintain proficiency, further studies are warranted on a large scale to truly 
measure the HEM and PPO’s effectiveness and generalizability. 
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I.  INTRODUCTION 
 One of the Air Force Medical Service’s (AFMS) missions is to maintain the 
readiness of AFMS personnel to perform the wartime healthcare mission.  Since 2001, 
the mission has spread across three combat hospitals providing care to deployed forces 
from all four services, international allies, and local communities.  Personnel function at a 
tremendous pace and skills are maintained through routine deployments among most 
medical members.  Although the AFMS has been successful over the past decade in 
meeting skill requirements, the recent drawdown in Iraq and anticipated withdrawal from 
Afghanistan is concerning for readiness skills sustainability (RAND Corporation, 2010).  
Lt Gen Thomas Travis, Air Force Surgeon General, stated the AFMS has a responsibility 
to ensure Air Force medics are well-trained and well-prepared for any contingency—
from combat operations to humanitarian or disaster relief.  His goal for the AFMS is “to 
be as ready at the beginning of the next war as we are now with the end of the current 
war.  I think our nation expects that” (Cronk, 2014, para. 22). 
Prevalence of the Clinical Problem 
Trauma assessment is a core skill for all United States military nurses.  In terms of 
the U.S. Air Force, the requirement for exposure and competency demonstration of this 
skill is every 24 months.  Most nurses in the Air Force are deployed routinely (i.e. once 
every other year), making it relatively easy to meet the 24-month time requirement.  
However, with the recent withdrawal from Iraq and the imminent withdrawal from 
Afghanistan, there are serious concerns about how Air Force nurses can 
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maintain high-level trauma skills without the frequent exposure and opportunities in 
which to perform them.  The current system mandates a certain level of competence, yet 
evaluation of high-level trauma knowledge and skill performance (competency) is 
lacking. 
Significance and Justification of the Clinical Problem 
Many military treatment facilities have training affiliation agreements with local 
civilian Level I trauma centers to provide active duty nurses the opportunity to gain and 
maintain their trauma skills.  Unfortunately, nurses are unable to get the time needed to 
practice in the civilian facility due to unit demands and staffing shortages within the 
military treatment facility.  Sending a nurse to a local trauma center for one or two shifts 
a year is not sufficient for nurses to gain the knowledge and skills they need to obtain and 
maintain their skills.  Nurses who train in these facilities are required to complete an 
orientation and training on the electronic documentation system which typically takes 
more than two days to complete.  If their entire rotation time is spent conducting 
“housekeeping” duties, they gain little actual experience in the care of trauma patients. 
A potential solution for providing the necessary training to nurses without 
overtaxing the units and the nurses themselves is through the use of didactics and hands-
on simulation.  During a two-hour period, nurses can obtain and maintain the skills they 
need without ever leaving the facility.  As a former Sustainment of Trauma and 
Resuscitation Skills Program Instructor, the author designed monthly curricula to address 
deployment training gaps using a combination of a one-hour lecture and one hour of 
simulation practice to reinforce and apply the important concepts described in the lecture.  
The timing of the lecture and simulation session was based on principles of problem-
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based learning and simulation.  Problem-based learning is only effective if participants 
have previous knowledge of the topic to reference (Bridges, McGrath, & Whitehill, 
2012).  Simulation contains two parts:  the scenario and the debriefing.  The debriefing 
serves two major purposes:  it compels the participant to deal with the emotional strain of 
the scenario and creates a “lessons learned” environment through self-reflection.  As a 
general rule, the debriefing should last at least twice as long as the actual scenario 
(Dieckmann, Reddersen, Zieger, & Rall, 2008).  Therefore, the simulation was divided 
into two parts:  20 minutes for the scenario and 40 minutes for the debriefing.  A 
particular topic was offered four times a month; each time the training was replicated to 
ensure standardization.  The program was deemed a success after receiving numerous 
comments from inpatient supervisors and unit leadership that clinical competency and 
confidence had increased in participants who had attended the training.   
Simulation provides participants the opportunity to replicate clinical tasks and 
practice skills, problem solve, and apply clinical judgment using a realistic medium in a 
non-threatening environment to achieve a desired purpose (Jha, Duncan, & Bates, 2001; 
Rosen, 2008; Ziv, Small, & Wolpe, 2000).  It allows participants to integrate content 
knowledge, clinical skills, and critical thinking in a replicable clinical scenario (Prion, 
2008).  Didactic education is a common way to deliver baseline knowledge that is 
required prior to using simulation.  Participants cannot practice a skill if they have not 
received prior knowledge about that skill.  Research has linked increased student learning 
to the effective integration of didactics and experiential training.  Successful active 
learning hinges on students’ previous understanding of relevant didactic material by 
applying acquired knowledge and applying it into practice (Karimi et al., 2010).  
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Experiential learning is further enhanced when the clinical learner’s expectations are 
challenged, refined, or disconfirmed by unfolding events (Beeman, 2008). 
Sending a nurse to a local facility for one to three weeks at a time removes that 
individual from the staffing team to provide safe and effective patient care.  Although it 
may appear that units are fully staffed on paper, it does not take into account the 
experience level of the nurses remaining on the unit and the number of individuals on 
leave, temporary duty (assigned at an alternate location [TDY]), or deployed.  Removing 
a nurse from a unit for an extended period of time for training at another facility may 
potentially cripple a schedule if personnel fall unexpectedly ill or must take emergency 
leave.  Allowing nurses to train in two-hour blocks quarterly to semi-annually within the 
facility’s simulation center mitigates a potential staffing crisis, saving a military facility 
both time and money. 
Statement of Purpose 
The purpose of this evidence-based practice (EBP) project is to implement a 
trauma training program that combines didactics and simulation to sustain trauma skills 
among U.S. Air Force nurses.  The objective is to answer the following population-
intervention-comparison-outcome-time (PICOT) question:  In nurses required to perform 
trauma assessments (P), how does interval training using the Hybrid Educational Method 
(combination of didactics and simulation) (I), compared to current skill acquisition (C), 
affect knowledge and skill retention (O) over one year (T)?   
Overall Project Aims 
The project had three aims:  1) develop a trauma assessment training program that 
incorporates didactics and simulation at specific time periods based on synthesized 
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evidence after the review of literature; 2) evaluate the amount of knowledge and skill 
decay that occurs at specific time periods; and 3) establish the right “dose” of training 
required to maintain trauma assessment knowledge and skills using the Predictive 
Performance Optimizer Model.  The ultimate goal of this project is to improve the care 
on the battlefield.  Skill and knowledge retention are the primary outcomes of this project 
as stated in the PICOT question.  In order to determine retention, it is important to assess 
the point at which skill and knowledge decay occurs.  By evaluating performance at 
specific time periods, data will be collected to examine trends and evaluate the training 
received.   
 The selected military medical center (88th Medical Group [MDG]) employs 
approximately 200 active duty nurses at any given time.  Each nurse is assigned to a 
deployment band and may be further assigned to a specific Unit Type Code (UTC) based 
on their skillset.  Anyone assigned to a specific UTC requires associated training.  In 
addition, Air Force Instruction 41-106, Medical Readiness Program Management states 
that deployers must attend Centers for Sustainment of Trauma and Resuscitation Skills 
(C-STARS) training every two years unless they are affiliated with a Sustainment of 
Trauma and Resuscitation Skills Program (STARS-P) in their facility (in which case they 
are only required to attend every five years) (AFMSA/SG3X, 2014).  Required C-STARS 
training occurs in trauma centers in Baltimore and St. Louis for a minimum of two 
weeks.  Nurses who attend must be placed on orders to temporarily assign them to either 
location to meet their training requirements, resulting in a loss of 80 man-hours per nurse 
to their unit and potential non-reimbursable expenses for the trainee.  Because the 
training is centrally funded (paid for by the C-STARS program), the 88 MDG does not 
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cover TDY expenses.  Despite varying UTC team compliments, the number of assigned 
nurses is similar from band to band.  Approximately 100 nurses are assigned to specific 
UTCs; those not assigned are placed in a band and must be ready to fill a last-minute 
vacancy if the need should arise.  If this occurs, the member is required to get the UTC-
specific training as well as attend C-STARS.  The training environment is not ideal and 
the member experiences a great deal of additional stress.  By providing the Hybrid 
Educational Method at specific time periods at home station, 1) approximately 71 man-
hours are returned to the unit to provide essential patient care, and 2) “short staffing” 
periods are minimized to two hours (at most) at a time. 
 Another outcome to utilizing the Hybrid Educational Method is its potential 
impact on the nurse in terms of resiliency.  Maintaining the physical and mental health of 
military personnel is very important to the AFMS.  Research has shown that repeated 
combat exposure has led to a variety of mental health problems among Operation 
Enduring Freedom and Operation Iraqi Freedom personnel such as depression, anxiety, 
and post-traumatic stress disorder (PTSD).  One of the major stressors Peterson et al. 
(2011) identified in a study concerning the risk and resilience in deployed Air Force 
Medical Personnel was the lack of information or training available to deploying medical 
personnel about what to expect while deployed and how to perform in that specific 
environment.  This theme was echoed by the Air Force Surgeon General at the Aerospace 
Medical Association Conference in May 2014.  After examining the resiliency of special 
tactical teams, it revealed that 80% of their personnel were “broke” after a six-month 
deployment in relation to musculoskeletal injuries and mental health issues.  After 
implementation of a resiliency program which included fitness trainers and focused 
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mission training which involved simulation, there was a decrease of 36% in the number 
of returning members who were “broke” after a six-month deployment (Travis, 2014).  
Nurses who return from deployment often comment about how they were not prepared to 
experience what they did.  Most expressed how they wished they had more training prior 
to their deployment.  Many return to home station with mental anguish from the lack of 
preparation.  This project can replicate injuries and the environment in which they will be 
expected to perform to help build that resiliency.   
Evidence-Based Practice Model 
The Model for Evidence-Based Practice Change was used to guide this evidence-
based practice (EBP) model project (Larrabee, 2009).  This model is designed for 
planned changes in practice among nurses and other disciplines.  Although the original 
model (The Model for Change to Evidence-Based Practice) was slightly modified based 
on Larrabee’s experience with leading nursing quality improvement programs, the model 
is based on sound experiential and theoretical literature on change theory, research 
utilization, and EBP.  The model is generalizable; it can be applied to different disciplines 
and used in a variety of settings.  While most EBP change models are based on practice 
changes in direct patient care, this model can be applied to practice changes in other 
aspects of nursing such as education and training, administration, and nursing workflow 
processes.  Lastly, the model is very simplistic and has already been implemented 
previously in the proposed setting (Figure 1). 
The first step of the model is to assess the need for a practice change.  The 
problem has been identified and internal and external data were compared.  The second 
step is to locate the best evidence.  In order to present a good solution to solve a clinical  
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Figure 1.  Schematic for the Model of Evidence-Based Practice.  Adapted from Nurse to 
Nurse:  Evidence-Based Practice:  A Step-By-Step Handbook, by Larrabee, J. H., 2009, p. 
22.  Copyright 2009 by McGraw-Hill Companies, Inc. 
issue, locating the best evidence in the literature was imperative.  For this project, there 
was a fair amount of literature that addressed the PICOT question from various 
perspectives.  The evidence is then critically appraised and assessed for feasibility (Step 
Three).  During this process, a form of cost-risk analysis was conducted to determine if 
the evidence supported the PICOT question.  During Step Four, the practice change is 
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designed.  Literature supported the use of simulation through deliberate practice for 
obtaining and sustaining clinical skills.  The change is then implemented and evaluated 
(Step Five).  This project piloted the feasibility and effectiveness of implementing the 
change in practice.   
Lastly, based on the results of the pilot, the change will be integrated and 
sustained (Step Six).  The results of the project were briefed to local executive leadership 
and passed to higher headquarters for potential Air Force-wide change.  The project will 
be presented at various venues such as the Association of Military Surgeons of the United 
States and Emergency Nurses Association Conferences to promote a recommended 
change in Department of Defense and civilian facility trauma training. 
Predictive Performance Optimizer (PPO) 
Specialized skills training requires extensive resources such as time and money.  
Given the military’s limited resources, it is important to apply the right resources at the 
right time and the right frequency to maximize retention and effectively train warfighters.  
However, competency and readiness training often occurs at specific intervals that are 
arbitrarily set with no regard to individualized training needs.  Ideally, individualized 
training plans could reduce training refreshers and increase retention over time 
(Jastrzembski, 2014; Jastrzembski, Rodgers, & Gluck, 2009). 
Although simulation environments are designed to increase participant 
knowledge, skills, and relevant experiences, it does not guarantee that retention of those 
skills are equal for every participant (Jastrzembski, Portrey, Schreiber, & Gluck, 2013).  
The Predictive Performance Optimizer is a mathematical model designed to optimize a 
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training plan to achieve desired performance goals by assessing baseline and periodic 
skill acquisition to determine the trend of skill decay (Jastrzembski, Addis, Krusmark, 
Gluck, & Rodgers, 2012).  The model has the ability to track past and current 
performance proficiency levels and predict the appropriate times a participant is required 
to return for refresher training to maintain an acceptable level of proficiency as well as 
establish a baseline ability by measuring initial performance prior to any intervention 
(Jastrzembski et al., 2013). 
 Historically, when service members are preparing to deploy, they are required to 
complete a massive number of checklist items that must be accomplished in a short 
period of time.  While it is supposed to serve as refresher training to a veteran deployer, 
most of the training is new material to a novice deployer. However, service members do 
not deploy at constant intervals.  Some may deploy more frequently than others based on 
the military’s needs at the time.  Cognitive theory suggests that massed practice training 
(training events that occur close together) results in unstable knowledge and skill sets that 
will decay more rapidly over time.  Distributed acquisition of knowledge and skills allow 
neurons to develop stable and more durable connections leading to increased long-term 
memory.  This phenomenon is known as the “spacing effect” (Jastrzembski, 2014, p. 3).  
By providing well-spaced, distributed baseline training (Figure 2), refresher training can 
be reduced by 50% to maintain an acceptable proficiency level as compared to massed 
initial training (Figure 3) (Dudek & Bear, 1992; Jastrzembski, 2014).   
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Figure 2.  Distributed Initial Training.  Adapted from “Cognitive Modeling for 
Performance Prediction:  Making Learning More Efficient and Effective,” by 
Jastrzembski, T. S., 2014, slide 6. 
 
 
 
Figure 3.  Massed Initial Training. Adapted from “Cognitive Modeling for Performance 
Prediction:  Making Learning More Efficient and Effective,” by Jastrzembski, T. S., 
2014, slide 7. 
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In addition, just as individuals learn at different rates, their knowledge and skills 
decay at different times.  The PPO model predicts both learning and knowledge and skill 
decay.  Two aviation teams were compared using the PPO model to identify differences 
and unique learning needs.  Team 115 only required 6 events to meet the wing standard 
whereas Team 112 required 20 training events to meet the same standard (Figure 4).  
Proficiency can be more effectively and efficiently maintained if training was tailored to 
the individual needs to maximize skill acquisition.  As mentioned previously, the key to 
learning is greater temporal spacing which results in more stable knowledge and less 
decay.  Decay rates are predicted by calibrating the PPO model using five initial data 
points (personal communication, T. S. Jastrzembski, November 21, 2014).  The model 
demonstrated high predictive value among aviators in flight simulators and surgeons 
conducting laparoscopic surgery training using virtual simulation trainers.  (Jastrzembski, 
2014; Jastrzembski et al., 2013). 
 
Figure 4.  Individual Differences and Unique Learning Needs.  Adapted from “Cognitive 
Modeling for Performance Prediction:  Making Learning More Efficient and Effective,” 
by Jastrzembski, T. S., 2014, slide 9. 
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Definition of Terms 
Air Force Specialty Code (AFSC):  series of numbers and letters indicating an Air 
Force job designation (Military Advantage, 2014). 
Deployment band:  the timeframe an active duty member is subjected to potential 
deployment. 
Didactics:  instructing systematically, most commonly through lecture (Merriam-
Webster, 2014). 
Dose/dosing:  amount of instruction and performance required at specific times to 
maintain an acceptable level of proficiency. 
Evidence-based practice:  using best evidence, clinical expertise, and patients’ 
values to make clinical decisions (Larrabee, 2009). 
Military treatment facility (MTF):  military hospitals or clinics located on military 
posts or bases worldwide; also known as MTF (TRICARE, n.d.). 
Predictive Performance Optimizer (PPO):  a mathematical model designed to 
optimize a training plan to achieve desired performance goals by assessing baseline and 
periodic skill acquisition to determine the trend of skill decay (Jastrzembski et al., 2012). 
Readiness skills verification (RSV) program:  established minimum skill 
requirements for individuals with specific Air Force Specialty Codes to perform duties 
during contingency response operations (Air Force Medical Service, n.d.). 
Resilience:  the ability to endure, recover, and grow during times of high stress, 
adversity, and changing demands (Center for Deployment Psychology, 2013)  
Simulation:  active learning technique that uses a wide range of modalities to 
replicate tasks and practice skills, problem solving, and clinical judgment using a 
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sufficiently realistic environment to achieve a desired purpose (Jha et al., 2001; Rosen, 
2008; Ziv et al., 2000). 
Training affiliation agreement:  a formal training agreement between military 
treatment facilities and local hospitals to create training opportunities for healthcare 
professionals to sustain essential readiness medical skills (Coulliard, 2014). 
Trauma assessment:  an in-depth examination of the nature, severity, sequelae, 
and related symptoms of traumatic events; a systematic approach that contains two types 
of surveys (primary and secondary) to enhance patient outcomes (Alameda County 
Behavioral Health Care Services, 2013; Emergency Nurses Association, 2014). 
Unit Type Code (UTC):  a five-character, alphanumeric designation for a specific 
type of deployment team or position (About.com, 2014). 
Summary 
 The Air Force Surgeon General has charged the AFMS with ensuring all medical 
personnel are prepared to tackle the next conflict with skill and precision existing today.  
All nurses, particularly those who do not routinely deal with trauma or trauma 
assessments, need to maintain this critical skill to give injured warfighters the best chance 
for survival.  Nurses performing an accurate and rapid trauma assessment and performing 
life-saving interventions immediately can make the difference between life and death or 
between complete functionality and permanent disability.  In addition, it is the AFMS’ 
responsibility to arm Air Force medical personnel with the knowledge and skills they 
need to treat trauma victims and to build the necessary resilience required to continue to 
provide high-quality care over time.  Wounded warriors, their family, and their friends 
deserve the very best that healthcare providers can offer.  
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II.  REVIEW OF LITERATURE 
Evidence Collection 
A literature review to address the project PICOT question was initiated by 
searching the following databases:  Cochrane Collaboration’s Cochrane Database 
Systematic Review of Review of Effectiveness, PubMed, CINAHL, MEDLINE, ERIC, 
and Google Scholar.  The project PICOT question concerning the use of didactics and 
hands-on simulation in deliberate practice and how it affects knowledge and skills 
retention drove the search strategy.  Search criteria included articles within the last 15 
years and in English.  The following keywords were used:  nurses, nursing, clinicians, 
trauma, knowledge retention, skills retention, simulation, didactics, didactic education, 
problem-based learning, deliberate practice, and skills decay.  Boolean connectors 
included nurses AND/OR trauma OR didactics AND/OR simulation AND/OR 
knowledge retention AND/OR skills retention OR skill decay.  Controlled vocabulary 
was not used for several reasons.  First, the author did not want to limit the term “trauma” 
to a specific system or type.  The author recognized that simulation is a relatively new 
term and can include standardized patients (which the author wanted to include in the 
search).  The author included healthcare disciplines other than nursing in the search 
strategy to increase the likelihood to finding the highest level of evidence.  This resulted 
in several thousand articles in most of the databases searched.  The search was further 
limited by only examining articles in peer-reviewed publications and research articles.  
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Table 1 further explains the keywords that were used in each database or source 
used to find the most likely articles that address the author’s PICOT question. Originally 
2,016 articles were found in various databases and sources; however, only 590 were 
found once limitations such English and articles published within the last 15 years were 
applied.  Among those listed, 64 article abstracts were reviewed for relevance to the 
PICOT question.  Only 22 articles were deemed appropriate for the purpose of this 
project (Tables 2-23). 
Searching for the best evidence begins by examining the elements of the PICOT 
question (Melnyk & Fineout-Overholt, 2011).  In a hierarchy of evidence, a rating system 
is established to categorize evidence from Level I (systematic review or meta-analysis) to 
Level VII (expert opinion or consensus)—the higher the number, the lower the rating.  
Evidence on the top of the hierarchy theoretically provides the most reliable information, 
whereas the evidence at the bottom is least reliable.  The level and the quality of the 
evidence helps clinicians make sound decisions in conjunction with patient and consumer 
needs and input (Stillwell, Fineout-Overholt, Melnyk, & Williamson, 2010).  Only one 
meta-analysis and two systematic reviews that address the PICOT question where found 
during the extensive search.  This does not mean that lower rating evidence does not have 
significance, strength, or relevance for this project (Melnyk & Fineout-Overholt, 2011).  
A literature evaluation table summarizing the level and quality of each article relevant to 
the PICOT question can be found in Table 24.  
Critical Appraisal of the Evidence 
Didactics.  Nine articles discussed didactics in some capacity.  Cherry, Williams, 
George, and Ali (2007) compared using a human patient simulator (HPS) versus 
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Table 1   
Databases Searched and Data Abstraction 
Date of 
Search 
Keyword Used Database/Source 
Used (CINAHL, 
PubMed, 
Medline, 
PsychINFO, 
Proquest, Google 
Scholar, etc.) 
 # of Hits 
Listed After 
limits 
applied 
Reviewed Used 
4 Feb 14 trauma, 
simulation 
 
Cochrane Library 7 7 5 4 
4 Feb 14 nurses, nursing, 
clinicians, 
trauma, 
knowledge 
retention, skills 
retention, 
simulation, 
didactics, 
didactic 
education, 
problem-based 
learning, 
deliberate 
practice, and 
skills decay 
 
PubMed 9 9 7 0 
4 Feb 14 nurses, trauma, 
didactics, 
simulation, 
knowledge 
retention, skills 
retention, skill 
decay 
 
CINAHL 197 117 12 11 
4 Feb 14 nurses, trauma, 
didactics, 
simulation, 
knowledge 
retention, skills 
retention, skill 
decay 
 
 
MEDLINE 424 306 22 5 
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Date of 
Search 
Keyword Used Database/Source 
Used (CINAHL, 
PubMed, 
Medline, 
PsychINFO, 
Proquest, Google 
Scholar, etc.) 
 # of Hits 
Listed After 
limits 
applied 
Reviewed Used 
5 Feb 14 nurses, trauma, 
didactics, 
didactic 
education, 
simulation, 
knowledge 
retention, skills 
retention 
 
ERIC 479 158 2 0 
8 Feb 14 nurses, trauma, 
knowledge 
retention, skills 
retention, 
simulation, 
didactics 
 
 
Google Scholar 907 N/A 3 2 
 
 
 
 
Table 2   
Article 1 - Using Simulation to Improve the Cognitive and Psychomotor Skills of Novice Students in Advanced Laparoscopic Surgery:  
A Meta-Analysis 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major Variables 
and definitions 
Measurement Data Analysis Findings Appraisal: 
Worth to 
practice 
Al-Kadi, A. S., & 
Donnon, T. 
(2013). Using 
simulation to 
improve the 
cognitive and 
psychomotor 
skills of novice 
students in 
advanced 
laparoscopic 
surgery:  A meta-
analysis. Medical 
Teacher, 35, 
S47-S55. 
doi:10.3109/0142
159X.2013.7655
49 
None stated Meta-analysis to 
determine the 
effectiveness of 
using simulation 
to enhance the 
knowledge and 
skill 
competencies of 
novice students 
in laparoscopic 
surgery 
Peer-reviewed 
studies that 
focused on 
simulation 
involving 
laparoscopic 
surgery 
students from 
Jan 1999 – 
2012; total of 
18 studies were 
reviewed that 
met criteria 
Outcome 
measures:  
laparoscopic 
suturing and 
knot tying skills, 
time to 
complete task, 
error scores, 
retaining 
knowledge of 
instruments and 
procedures  
2 authors 
independently 
critiqued 
articles based 
on established 
inclusion and 
exclusion 
criteria; data 
was coded 
independently 
until 100% 
agreement was 
obtained 
 
 
 
 
 
 
 
ES and 95% 
confidence 
intervals done 
for each study 
outcome using 
Cohen d 
 
 
7 studies:   
novice students 
who trained on 
simulators 
performed in 
98th percentile 
as compared to 
control groups 
 
9 studies: 
students who 
trained on 
simulators were 
faster and in the 
98th percentile 
 
2 studies:  those 
trained on 
simulators 
retained more 
knowledge and 
in the 73rd 
percentile 
Simulation 
is effective 
in enhancing 
and retaining 
knowledge 
and 
performance 
skills; skills 
linked to pt 
safety 
improved 
with 
simulation 
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Table 3   
Article 2 - Effectiveness of Simulation on Health Profession Students' Knowledge, Skills, Confidence and Satisfaction 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major 
Variables and 
definitions 
Measurement Data Analysis Findings Appraisal: 
Worth to 
practice 
Laschinger, S., 
Medves, J., 
Pulling, C., 
McGraw, D. R., 
Waytuck, B., 
Harrison, M. B., 
& Gambeta, K. 
(2008). 
Effectiveness of 
simulation on 
health profession 
students' 
knowledge, 
skills, confidence 
and satisfaction. 
International 
Journal of 
Evidence-Based 
Healthcare, 6(3), 
278-302.  
 
None stated Systematic 
review to 
identify best 
evidence on 
effectiveness of 
simulation in 
pre-licensure 
health 
profession 
certification; 
each article 
assessed by 2 
independent 
reviewers—
disagreements 
settled by a third 
party 
Experimental and 
quasi-
experimental 
studies that used 
simulation in pre-
licensure health 
profession 
practice; 23 
studies met 
criteria; 1 study 
used life-sized 
computerized 
baby mannequin; 
5 used part-task 
trainers; 17 used 
life-sized adult 
mannequins-13 
of which used 
high-fidelity 
simulators 
Outcome 
measures:  
knowledge 
acquisition, 
skill 
performance, 
learner 
satisfaction, 
critical 
thinking, self-
confidence, 
role identity 
Articles were 
critically 
appraised 
using Joanna 
Briggs 
Institute 
instruments 
 
 
 
 
 
 
 
Because 
studies were a 
mix of 
experimental 
and quasi-
experimental 
methods, 
statistical 
meta-analysis 
could not be 
conducted 
 
 
Knowledge 
acquisition:  
mixed findings on 
whether 
simulation 
improved 
knowledge 
Skill 
performance:  
variable results 
Learner 
satisfaction:  high 
learner 
satisfaction when 
using simulation 
Self-confidence:  
variable results 
Inconclusive 
on 
effectiveness 
to prepare 
students for 
real-life 
experiences; 
good for 
adjunct for 
clinical 
practice; 
confidence 
builder and 
increased 
user 
satisfaction 
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Table 4   
Article 3 - A Systematic Review of Selected Evidence on Improving Knowledge and Skills Through High-Fidelity Simulation 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major 
Variables and 
definitions 
Measurement Data Analysis Findings Appraisal: 
Worth to 
practice 
Yuan, H. B., 
Williams, B. A., 
Fang, J. B., & 
Hong, Y. Q. 
(2012). A 
systematic review 
of selected 
evidence on 
improving 
knowledge and 
skills through high-
fidelity simulation. 
Nurse Education 
Today, 32(3), 294-
298. 
doi:10.1016/j.nedt.
2011.07.010  
 
None stated Systematic review 
to identify best 
evidence on the 
effects of high-
fidelity simulation 
on knowledge 
acquisition and skill 
improvement in 
nursing and 
medical education 
RCT and non-
RCT/quasi-
experimental 
studies; 9 
English and 17 
Chinese studies 
met criteria  
Knowledge 
and skills after 
high-fidelity 
simulation 
Level of 
evidence 
evaluated 
using Joanna 
Briggs 
Institute  
evaluated by 
2 independent 
reviewers; 
quality of 
RCTs were 
evaluated 
using Jadad 
scale 
 
 
 
 
 
 
 
Standardized 
mean 
differences 
for 
continuous 
outcome data 
and 95% CI 
 
 
Effects on 
medical 
education:   
9 studies 
showed 
increased 
knowledge 
and skill 
performance 
after using 
simulation 
 
Effects on 
nursing 
education: 
11 showed 
increased 
knowledge 
and/or skill 
performance 
after using 
simulation  
Small 
sample sizes 
in many 
RCTs 
resulted in 
insufficient 
power to 
determine 
outcomes; 
high-fidelity 
simulation 
did enhance 
knowledge 
and skills 
exams; 
OSCE 
performance 
varied 
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Table 5   
Article 4 - The Effectiveness of a Human Patient Simulator in the ATLS Shock Skills Station 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major 
Variables 
and 
definitions 
Measurement Data 
Analysis 
Findings Appraisal: 
Worth to 
practice 
Cherry, R. A., Williams, 
J., George, J., & Ali, J. 
(2007). The 
effectiveness of a human 
patient simulator in the 
ATLS shock skills 
station.  Journal of 
Surgical Research, 139, 
299-235.  doi:  
10.1016/j.jan.2006.08.0
10  
 
None stated RCT to test if 
the human 
patient 
simulator (HPS) 
would be a 
sufficient 
alternative to 
traditional 
teaching during 
shock skills 
stations in 
Advanced 
Trauma Life 
Support (ATLS) 
44 PGY-1 
residents 
enrolled in 
ATLS courses 
from June to 
August 2005 
at 
Pennsylvania 
State College 
of Medicine 
IV:  HPS 
during shock 
skill station 
 
DV:  
knowledge 
and skill 
outcomes 
20-question 
pre- and post-
multiple 
choice exam; 
OSCE 
 
 
 
 
 
 
 
Pearson x2 
analysis to 
determine 
significance 
 
No statistical 
significance 
on multiple 
choice exam 
or OSCE (but 
may be due 
to small 
sample 
sizes); 
simulator 
provided 
greater 
learning 
satisfaction 
compared to 
traditional 
methods 
Use of HPS 
was 
equivalent to 
traditional 
teaching 
methods, but 
students 
preferred 
simulation; 
may lead to 
better long-
term 
retention of 
trauma 
knowledge 
and skills 
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Table 6   
Article 5 - A Computer Based Trauma Simulator for Teaching Trauma Management Skills 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major 
Variables 
and 
definitions 
Measurement Data 
Analysis 
Findings Appraisal: 
Worth to 
practice 
Gilbart, M. K., 
Hutchison, C. R., 
Cusimano, M. D., & 
Regehr, G. (2000). A 
computer based trauma 
simulator for teaching 
trauma management 
skills.  The American 
Journal of Surgery, 
179, 223-228.  
 
None stated RCT to examine 
the use of a life-
sized human 
patient 
simulator as a 
teaching tool for 
senior medical 
students 
139 4th year 
medical 
students at 
University 
of Toronto 
Faculty of 
Medicine 
IV:  training 
method 
(simulation 
versus 
seminar) 
 
DV:  
performance 
after a 
course 
Objective 
structured 
clinical 
examination 
(OSCE) 
 
 
 
 
 
 
Two-way 
mixed 
design 
ANOVA; 
three-way 
mixed 
ANOVA; 
descriptive 
statistics 
 
No significant 
difference 
between both 
groups on 
OSCE 
however there 
was a tendency 
toward 
improvement 
with simulator 
group (but not 
statistically 
significant); 
students felt 
simulator 
training made 
them more 
clinically 
competent 
versus seminar 
Student 
enthusiasm and 
confidence 
increased with 
simulation; 
more research 
required to 
show 
transferability 
and impact on 
the learner 
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Table 7   
Article 6 - Simulation Training Improves Ability to Manage Medical Emergencies 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major 
Variables and 
definitions 
Measurement Data Analysis Findings Appraisal: 
Worth to 
practice 
Ruesseler, M. 
Weinlich, M. 
Muller, M. P., 
Byhahn, C, Marzi, 
I., & Walcher, F. 
(2012). 
Republished: 
Simulation training 
improves ability to 
manage medical 
emergencies. 
Postgraduate 
Medical Journal, 
88(1040), 312-316.  
 
None stated Blinded RCT 
designed to 
determine the 
effect of 
simulation-based 
curriculum on 
emergency 
situation 
response 
44 4th year 
medical 
students at 
Frankfurt 
Medical 
School, 
Germany 
IV:  
Simulation-
based versus 
traditional 
curriculum 
 
DV:  
Performance 
on objective 
structured 
clinical 
evaluation 
(OSCE) 
OSCE 
performance 
 
 
 
 
 
 
 
Power 
analysis 
performed; 
checklist 
reliability 
estimated 
using 
Cronbach’s 
Alpha; 
independent 
samples 
Student t- 
tests 
 
 
Mean scores 
of all OSCE 
stations were 
significantly 
higher in the 
intervention 
group versus 
the control 
group; 74% 
rated the new 
curriculum as 
excellent and 
26% rated it 
good 
Educational 
intervention  
(simulation) 
significantly 
improved 
student 
competencies 
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Table 8   
Article 7 - Trauma Assessment Training with a Patient Simulator: A Prospective, Randomized Study 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major Variables 
and definitions 
Measurement Data 
Analysis 
Findings Appraisal: 
Worth to 
practice 
Lee, S. K., 
Pardo, M., 
Gaba, D., Sowb, 
Y., Dicker, R., 
Straus, E. 
M., . . . 
Knudson, M. M. 
(2003). Trauma 
assessment 
training with a 
patient 
simulator: A 
prospective, 
randomized 
study. Journal 
of Trauma, 
55(4), 651-657.  
 
None stated RCT that 
examined the 
effectiveness of 
patient 
simulation over 
a traditional 
moulage 
patient/actor 
60 interns who 
attended a 
basic trauma 
course (ATLS) 
conducted 
during a 
surgery 
orientation at 
two academic 
trauma centers 
IV:  simulation 
versus moulage 
patient 
 
DV:  
performance on 
an individual 
trauma 
assessment test 
50-item trauma 
assessment test 
objectives (total 
score) and 
recognition and 
treatment of 
neurologic 
deterioration 
(event score); 
evaluated by two 
surgeon judges 
through live and 
video evaluation 
 
 
 
 
 
 
 
Values 
depicted as 
mean ± SD; 
multiple 
linear 
regression 
 
 
Simulator test 
scores were 
higher than 
moulage test 
scores (70 ± 9 vs. 
67 ± 7) but not 
statistically 
significant (p = 
0.195); 
simulation 
participants 
scored higher 
than moulage 
participants  in 
moulage test (p = 
0.051); when 
comparing 
overall 
simulation versus 
moulage 
participants, 
simulator training 
was statistically 
higher than 
moulage training 
(p = 0.024) 
Computer-
controlled 
simulators 
provide more 
reproducible 
trauma 
scenarios over 
a patient actor 
 
Potential 
judge bias 
and nursing 
influence 
identified 
 
Use of the pt 
simulator to 
introduce 
trauma 
assessment 
skills is 
feasible 
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Table 9   
Article 8 - Deliberate Practice of Motor Skills in Nursing Education: CPR as Exemplar 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major 
Variables and 
definitions 
Measurement Data Analysis Findings Appraisal: 
Worth to 
practice 
Oermann, M., H., 
Kardong-Edgren, 
S., Odom-Maryon, 
T., Hallmark, B., 
F., Hurd, D., 
Rogers, N., . . . 
Smart, D., A. 
(2011). Deliberate 
practice of motor 
skills in nursing 
education: CPR as 
exemplar. Nursing 
Education 
Perspectives, 
32(5), 311-315. 
doi:10.5480/1536-
5026-32.5.311  
 
None stated RCT to explore 
the effects of 
deliberate 
practice on CPR 
psychomotor 
skill retention 
among nursing 
students; 
compared at 
initial training, 
3, 6, 9, and 12 
months 
606 nursing 
students from 
10 schools of 
nursing in the 
US—1 diploma, 
4 associate, 5 
baccalaureate 
nursing 
programs 
IV:  Deliberate 
practice for 6 
minutes per 
month 
 
DV:  
Compression 
rate and depth 
and ventilation 
volume 
Laerdal 
Resusci Anne 
SkillReporter
—student 
performance 
was collected 
electronically 
and 
transmitted 
directly to the 
data center 
 
 
 
 
 
 
 
Linear mixed 
models 
examined 
influence of 
practice, 
reassessment 
time, type of 
training, and 
all 
corresponding 
actions 
 
Intervention 
group 
maintained 
their skills over 
2 months or 
improved their 
performance 
over the control 
group in all 
areas  
Without 
practice or 
use, skills 
taught early 
in a 
curriculum 
will likely 
result in 
skills decay 
before the 
skills can be 
put to use 
 
Limitation:  
Since 
students 
volunteered 
to participate 
in the study, 
they may 
have been 
motivated to 
learn 
 
Strength:  
RCT design 
and multiple 
schools 
involved 
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Table 10   
Article 9 - Comparison of Traditional Versus High-Fidelity Simulation in the Retention of ACLS Knowledge 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major Variables 
and definitions 
Measurement Data 
Analysis 
Findings Appraisal: 
Worth to 
practice 
Lo, B. M., Devine, 
A. S., Evans, D. 
P., Byars, D. V., 
Lamm, O. Y., Lee, 
R. J., . . . Walker, 
L. L. (2011). 
Comparison of 
traditional versus 
high-fidelity 
simulation in the 
retention of ACLS 
knowledge.  
Resuscitation, 82, 
1440-1443.  
 
None stated Single-blinded 
RCT that 
evaluated the 
retention of 
advanced 
cardiac life 
support (ACLS) 
knowledge 
between high-
fidelity 
simulation 
(HFS) and 
traditional  
training (TT) 
93 medical 
students with 
86 completing 
the study from 
Easter Virginia 
Medical 
School form 
July 2008 to 
August 2009 
IV:  simulation 
versus traditional 
training 
 
DV:  
performance on 2 
mega-code 
scenarios 
Standardized 
testing sheet 
(inter-rater 
reliability 
using kappa 
coefficient was 
calculated); 
graded by 2 
raters; 10-point 
rating scale 
survey given to 
participants 
 
 
 
 
 
 
 
Wilcox test 
used to 
compare 
testing 
scores and 
rating scales; 
Chi-square 
testing was 
used for 
remaining 
variables 
 
 
Immediately 
following 
initial 
training, 
HFS scored 
higher than 
TT (83% vs 
70%, p < 
0.0001)—at 
one year 
both 
performed 
the same; 
satisfaction 
higher in 
HFS than TT 
(9.0 v 7.8, 
p<0.0001); 
confidence 
self-assessed 
the same for 
both groups 
at both 
intervals 
HFS leads to 
better 
performance in 
the short term 
but does not 
surpass TT in 
the long-term 
 
Limitations:  
the 10-point 
rating survey 
was not a 
validated  
questionnaire; 
participants 
were tested 
individually 
which may not 
reflect the real 
environment 
where team-
based 
resuscitation 
occurs; 
specialties of 
participants 
were not 
evaluated 
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Table 11   
Article 10 - The Effect of Simulator Training on Clinical Skills Acquisition, Retention and Transfer 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major 
Variables and 
definitions 
Measurement Data 
Analysis 
Findings Appraisal: Worth to 
practice 
Fraser, K., Peets, 
A., Walker, I., 
Tworek, J., 
Paget, M., 
Wright, B., & 
McLaughlin, K. 
(2009). The 
effect of 
simulator training 
on clinical skills 
acquisition, 
retention and 
transfer. Medical 
Education, 43(8), 
784-789. 
doi:10.1111/j.136
5-
2923.2009.03412
.x  
 
None stated RCT (cross-over 
design)  to 
evaluate the 
effect of training 
on a 
cardiorespiratory 
simulator (CRS) 
on skills 
acquisition, 
retention, and 
transfer 
146 first-year 
medical 
students at the 
University of 
Calgary 
IV:  CRS 
 
DV:  skill 
acquisition, 
skill retention, 
skill transfer  
Verbal 
identification 
of abnormal 
clinical 
findings and 
give a 
diagnosis as 
well as a 
multiple-
choice 
examination 
at the end of 
the course 
 
 
 
 
 
 
Paired t-
tests 
 
 
Students trained 
on dyspnea 
performed better 
on dyspnea case 
(70.8% vs 52.8%, 
p = 0.01); 
students trained 
on chest pain 
performed better 
on chest pain 
(73.4% vs 58.4%, 
p = 0.02); they 
were poorer at 
identifying 
abnormalities on 
a problem that 
involved skill 
transfer 
Students are more 
likely to identify 
abnormal findings 
on a CRS and 
correctly identify the 
cause; information 
presented on the 
CRS was retained 
after 6 weeks post 
training 
 
Limitations:  single 
center study; some 
problems are more 
difficult than others 
which does not 
appear to transfer 
 
Strength:  cross-over 
design served as a 
control; CRS 
training and clinical 
training was 
regulated to ensure 
equality in training 
  
28 
 
 
 
 
Table 12   
Article 11 - Complex Procedural Skills are Retained for a Minimum of 1 Yr After a Single High-Fidelity Simulation Training Session 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major 
Variables 
and 
definitions 
Measurement Data Analysis Findings Appraisal: Worth to 
practice 
Boet, S., 
Borges, B., 
Naik, V. N., 
Siu, L. W., 
Riem, N., 
Chandra, 
D., . . . Joo, H. 
S. (2011). 
Complex 
procedural 
skills are 
retained for a 
minimum of 1 
yr after a 
single high-
fidelity 
simulation 
training 
session.  
British Journal 
of Anaesthesia, 
107(4), 533-
539.  
 
None stated Single-blinded 
RCT to investigate 
6-month and 1-
year retention of 
complex 
cricothyroidotomy 
skills in attending 
anesthestists using 
high-fidelity 
simulation 
38 attending 
anesthestists 
at St. 
Michael’s 
Hospital, 
Toronto, 
Ontario, 
Canada (34 
completed 
the study) 
IV:  time of 
re-test 
 
DV:  skill 
retention in 
performance 
Task-specific 
checklist 
(adapted by 
Friedman and 
colleagues—
face and 
content 
validity and 
inter-rater 
reliability—
0.0947), a 
global-rating 
scale (face and 
content 
validity and 
inter-rater 
reliability—
0.951), and 
procedural 
time; evaluated 
using 2 trained 
evaluators with 
expertise who 
reviewed 
videos of each 
participant’s 
performance 
Sample size 
was 
calculated to 
effect size of 
1.0 (34 
participants); 
characteristic 
data analyzed 
using X2 test, 
Fisher’s exact 
test, Mann-
Whitney test, 
and unpaired 
t-test; 
outcome 
measures 
used mixed 
ANOVA; 
two-tailed p-
value of 0.05 
used for all 
analyses 
 
 
Mixed 
ANOVA 
indicated a 
significant 
effect of test 
phase (pretest, 
immediate 
post-test, 
retention 
post-test) on 
performance; 
no significant 
main effect of 
the group (6 
vs 12 months) 
on 
performance 
for 3 
outcomes; 
both groups 
performed 
significantly 
better on 
immediate 
post-test and 
retention 
post-test 
Single high-fidelity, 
including practice and 
feedback improved 
procedural skills that 
was retained for at 
least 1 year 
 
Strengths:  
recruitment of fully 
trained anesthetists 
 
Limitations:  only the 
Melker technique was 
allowed to perform 
procedure—other 
techniques may have 
produced different 
results; suspension of 
disbelief using 
simulation concerning 
urgency; did not aim 
to teach subjects to 
perform at maximum 
capacity of 
criothyroidotomy 
skills before testing 
them 
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Article 12 - Proficiency Maintenance: Impact of Ongoing Simulator Training on Laparoscopic Skill Retention 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major 
Variables and 
definitions 
Measurement Data Analysis Findings Appraisal: 
Worth to 
practice 
Stefanidis, D., 
Korndorffer, J. R., 
Markley, S., Sierra, 
R., & Scott, D. J. 
(2006). Proficiency 
maintenance: 
Impact of ongoing 
simulator training 
on laparoscopic 
skill retention.  
Journal of the 
American College 
of Surgeons, 
202(4), 599-603.  
doi:  
10.1016/jamcollsur
g.205.12.018 
 
None stated RCT to measure 
long-term 
retention of 
novice learners 
in laparoscopic 
skills  
18 2nd year 
medical 
students at 
Tulane 
Center for 
Minimally 
Invasive 
Surgery 
IV: post-
proficiency 
training (short 
retraining 
sessions at 1 
and 3 months 
for 
intervention 
group) 
 
DV:  skill 
retention/ 
performance 
Participants 
evaluated on 
Laparoscopic 
Surgery 
videotrainer 
(data point 
received from 
system); both 
groups were 
tested 
immediately 
following 
training, at 2 
weeks, and at 
1, 3, and 6 
months post-
training 
completion 
without any 
instruction 
 
 
 
 
 
 
Repeated Measures 
ANOVA on Ranks 
to compare 
intragroups and 
Mann-Whitney 
Rank Sum test to 
compare 
intergroups; Chi-
square used for 
percent comparisons 
 
 
Control 
group had 
95% 
retention at 
2 weeks, 
94% at 1 
month, 91% 
at 3 
months, and 
90% at 6 
months; 
intervention 
group had 
93% at 2 
weeks, 94% 
at 1 month, 
90% at 3 
months, and 
95% at 6 
months 
Retraining at 
3-month 
intervals may 
be ideal for 
skill 
maintenance 
 
 
Table 14   
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Article 13 - Obstetric Skills Drills: Evaluation of Teaching Methods 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major 
Variables and 
definitions 
Measurement Data 
Analysis 
Findings Appraisal: 
Worth to 
practice 
Birch, L., 
Jones, N., 
Doyle, P. 
M., Green, 
P., 
McLaughlin, 
A., 
Champney, 
C., . . . 
Taylor, K. 
(2007). 
Obstetric 
skills drills: 
Evaluation 
of teaching 
methods. 
Nurse 
Education 
Today, 
27(8), 915-
922.  
 
None stated Mixed 
methods—RCT 
and structured 
interview to 
determine the 
most effective 
method of OB 
delivery training 
to manage OB 
emergencies 
36 staff 
comprising 
of junior and 
senior 
medical and 
midwifery 
staff put into 
1 of 6 multi-
professional 
teams (6 
members on 
each team) 
in a District 
General 
Hospital in 
the UK; 
number of 
teams 
determined 
sample size 
(6) 
IV:  training 
modality 
(lecture-based 
[LBT], 
simulation-
based [SBT], 
combination 
of the two 
[LAS]) 
 
DV:  team 
knowledge 
and 
performance 
Questionnaire 
that had been 
used 
numerous 
years at the 
School of 
Midwifery at 
the University 
of Chester; 
performance 
was evaluated 
using pre-set 
89 objective 
structured 
clinical 
examination 
(OSCE) 
criteria—
evaluated by 
2 assessors 
using video 
 
 
 
 
 
 
 
Comparison 
of OSCE 
scores were 
analyzed 
using 
dependent t-
test; analysis 
of variance 
used to 
compare 
scores 
between 
initial 
assessment, 
end of 
training 
assessment, 
and 3-month 
re-
assessment 
 
Short term:  LAS had 
greatest performance 
improvement (improved by 
98 pts from pre-training 
mean versus 74 pts for SBT 
and 75 for LBT) and 
knowledge (LAS increased 
14 pts compared to 9 pts on 
SBT and 9 pts for LBT) 
 
Long term: 
SBT group continued to 
improve in performance 
(increased 25 pts compared 
to a decrease of 3 pts in 
LBT and 4 pts in LAS) and 
knowledge (SBT increased 
1 pt while LBT and LAS 
decreased by 3 and 5 pts) 
 
Qualitative:  SBT had lower 
levels of anxiety and 
participants reported 
transferability of skills and 
increased confidence; SBT 
and LAS improved 
communication and 
teamwork on day-to-day 
activities 
LAS appears 
to be the best 
for short-term 
improvement 
although all 
who received 
simulation 
training 
improved in 
long-term 
performance 
and 
knowledge 
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Article 14 - The Effects of Various Instructional Methods on Retention of Knowledge About Pressure Ulcers Among Critical Care and 
Medical-Surgical Nurses 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major 
Variables and 
definitions 
Measurement Data Analysis Findings Appraisal: 
Worth to 
practice 
Cox, J., Roche, 
S., & Van 
Wynen, E. 
(2011). The 
effects of 
various 
instructional 
methods on 
retention of 
knowledge 
about pressure 
ulcers among 
critical care 
and medical-
surgical 
nurses. Journal 
of Continuing 
Education in 
Nursing, 42(2), 
71-78. 
doi:10.3928/00
220124-
20100802-03  
 
Knowles’ 
Adult 
Learning 
Theory; 
Learning 
Style 
Theory 
Quasi-
experimental, 
pretest/posttest 
design to 
determine 
whether 
knowledge 
retention of 
pressure ulcers 
is best using 
computer-based 
instruction 
(CBI), 
traditional 
classroom 
strategy (TCS), 
and no 
education; 
tested at pretest, 
posttest, 3 and 6 
months 
Convenience 
sample of 60 
medical-
surgical and 
critical care 
nurses from a 
500-bed, 
suburban 
community 
teaching 
hospital with 
Magnet status 
in northeast US 
IV:  training 
modality 
 
DV:  
knowledge 
retention 
Pressure 
Ulcer 
Knowledge 
Tool (Pieper 
& Mott, 
1995) 
 
 
 
 
 
 
 
Descriptive 
statistics for 
demographic 
data; one-way 
analysis of 
variance to 
evaluate 
differences 
between 
groups at all 
intervals; 
paired t-tests to 
determine 
differences in 
subscale scores 
at all intervals 
 
Pretest:  no 
statistical 
differences 
between groups 
 
Posttest:  highly 
statistically 
significant 
differences among 
all 3 groups with 
TCS being the 
greatest 
 
3-month:  highly 
statistically 
significant among 
all 3 groups with 
CBI and TCS 
being the greatest 
 
6-month:  no 
statistical 
significance 
among all 3 
groups—CBI and 
TCS maintained 
TCS or CBI 
resulted in 
improvement 
in knowledge 
up to 3 
months; no 
further decline 
in knowledge 
noted at 6-
month mark 
for all groups; 
recommend 
quarterly 
training to 
sustain 
knowledge 
 
Limitations:  
limited to 
acute care RN 
at 1 
community-
based teaching 
hospital; 
Hawthorne 
effects 
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Article 15 - Investigation of Learning Outcomes for the Acquisition and Retention of CPR Knowledge and Skills Learned with the Use 
of High-Fidelity Simulation 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major 
Variables 
and 
definitions 
Measurement Data 
Analysis 
Findings Appraisal: Worth 
to practice 
Ackermann, A. 
D. (2009). 
Investigation 
of learning 
outcomes for 
the acquisition 
and retention 
of CPR 
knowledge and 
skills learned 
with the use of 
high-fidelity 
simulation. 
Clinical 
Simulation in 
Nursing, 5(6), 
e213-22.  
 
Patricia 
Benner’s 
expansion 
on the 
Dreyfus 
Model of 
Skill 
Acquisition 
(Novice to 
Expert) 
Quasi-
experimental 
design to 
compare 2 
teaching 
methods on 
initial 
acquisition and 
3-month 
retention of 
CPR knowledge 
and skills 
65 junior-level 
baccalaureate 
nursing 
students forma 
small liberal 
arts college in 
northeast US 
(49 completed 
the study); 
power analysis 
was done to 
determine 
effect size and 
power for a 
two-way 
ANOVA 
indicated total 
sample size of 
34 per group 
IV:  training 
modality 
 
DV:  
knowledge/ 
skills 
retention 
14-item 
multiple-
choice test 
and CPR 
checklist 
 
 
 
 
 
 
 
Paired t-
test and 
two-way 
ANOVA 
 
 
Pretest:  no statistical 
significance between 
both groups 
 
Posttest:  statistically 
significant increase in 
knowledge for both 
groups; experimental 
group (EG) showed 
significantly higher 
scores over control 
group (CG); EG had 
significant increase in 
CPR skills (p = .000) 
 
3-month:  knowledge 
retention significantly 
higher in EG than CG 
(p = .002); significant 
decrease in skills 
among CG (p = .038) 
and significantly 
higher retention in EG 
(p = .000) compared 
to CG 
Significant 
decreases in CPR 
knowledge and 
skills in both 
groups at 3 
months; those who 
received 
additional 
simulation 
experience had 
significantly 
higher scores on 
both knowledge 
and skills at 
posttest and 3-
month retest 
 
Limitations:  
sample size was 
small; study only 
tested up to 3 
months; need for 
multiple sites with 
a variety of 
nursing programs 
to generalize 
sample 
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Article 16 - Evaluation of Trauma Team Performance Using an Advanced Human Patient Simulator for Resuscitation Training 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major 
Variables 
and 
definitions 
Measurement Data Analysis Findings Appraisal: Worth to 
practice 
Holcomb, J. 
B., Dumire, R. 
D., Crommett, 
J. W., 
Stamateris, C. 
E., Fagert, M. 
A., Cleveland, 
J. A., . . . 
Mattox, K. L. 
(2002). 
Evaluation of 
trauma team 
performance 
using an 
advanced 
human patient 
simulator for 
resuscitation 
training. 
Journal of 
Trauma, 52(6), 
1078-1086.  
 
None stated Quasi-
experimental, 
pilot study used 
to validate the 
use of an 
advanced 
human patient 
simulator (HPS) 
as an evaluation 
for trauma team 
resuscitation 
skills 
10 3-person 
military 
resuscitation 
teams 
(consisting 
of 
physicians, 
nurses, and 
medics) 
from 
community 
hospitals that 
participated 
in a 28-day 
rotation at a 
civilian 
trauma 
center in 
Texas 
IV:  none—
all groups 
received the 
intervention 
 
DV:  
knowledge 
and skill 
acquisition 
Trauma team 
evaluation tool 
evolved over 12 
months and 
represents a 
consensus of 
multidisciplinary 
team expert in 
trauma care; 
objective 
measurements 
improve 
reliability 
 
 
 
 
 
 
 
Nonparametric 
Wilcoxon test 
compared 
initial and final 
assessments of 
both the 
military teams 
and expert 
trauma teams 
 
Improvement 
in 4 of 5 
scored and 6 
of 8 timed 
tasks during 
final scenario; 
improvement 
in overall 
score from 
pretest to 
posttest; there 
were 
significant 
differences 
between 
military and 
expert teams 
during initial 
scenario—
military 
teams’ final 
scores neared 
expert teams’ 
scores 
Teams received a 
combination of 
didactic and clinical 
experiences, as well 
as simulator 
familiarization; an 
HPS can be used as 
an evaluation tool to 
measure team 
performance during 
a trauma scenario 
 
Strengths:  rotating 
military teams were 
all fully trained and 
certified in their 
specialties and 
experienced a 
uniform didactic and 
clinical rotation 
 
Limitations:   tool 
was not validated or 
had vigorous inter-
rater reliability 
 
 
Table 18   
34 
 
 
 
 
Article 17 - Nurses' Acquisition and Retention of Knowledge After Trauma Training 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major 
Variables and 
definitions 
Measurement Data Analysis Findings Appraisal: 
Worth to 
practice 
Tippett, J. 
(2004). Nurses' 
acquisition and 
retention of 
knowledge after 
trauma training. 
Accident & 
Emergency 
Nursing, 12(1), 
39-46.  
 
None stated Quasi-
experimental 
design to 
evaluate the 
effectiveness of 
the Advanced 
Trauma Nursing 
Course (ATNC) 
in gearing nurses 
with critical 
trauma skills 
Purposive 
sample of 14 
qualified 
Accident and 
Emergency 
(A&E) nurses 
in the UK 
IV:  time 
intervals (prior 
to receiving 
materials, pre-
course, post-
course, 3 
months after 
completion) 
 
DV:  trauma 
knowledge 
ATNC short 
answer papers 
constructed 
by ATNC 
committee 
(senior A&E 
nurses) 
 
 
 
 
 
 
 
Descriptive 
statistics 
(mean, 95% 
CI); Friedman 
test to compare 
knowledge 
levels; 
Wilcoxon 2-
sample rank 
test to compare 
paired stages; 
backward 
linear 
regression 
analysis to 
determine if 
specific factors 
influenced 
knowledge 
retention 
 
 
Stage 1:  11 
nurses returned 
papers—none 
achieved pass 
rate of 80% 
 
Stage 2:  1 
participant 
passed 
 
Stage 3:  79% 
of participants 
passed; among 
the initial 11 
that tuned in 
their papers at 
Stage 1 
improved their 
scores in this 
stage 
 
Stage 4:  43% 
achieved the 
pass mark; 1 
failed to return 
his/her paper 
Highly 
significant 
change in 
knowledge 
levels, 
especially 
between Stages 
2 and 3 (p = 
0.006), 
followed by 
Stages 1 and 3 
(p = 0.018), 
and then 
between 3 and 
4 (p = 0.042); 
the course 
significantly 
improves 
trauma 
knowledge 
 
Limitations:  
ATNC 
knowledge 
does not 
equate with pt 
outcome 
improvements 
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Table 19   
Article 18 - Prospective Assessment of Novice Learners in a Simulation-Based Extracorporeal Membrane Oxygenation (ECMO) 
Education Program 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major 
Variables 
and 
definitions 
Measurement Data Analysis Findings Appraisal: 
Worth to 
practice 
Chan, S., 
Figueroa, M., 
Spentzas, T., 
Powell, A., 
Holloway, R., & 
Shah, S. (2013). 
Prospective 
assessment of 
novice learners in 
a simulation-based 
extracorporeal 
membrane 
oxygenation 
(ECMO) 
education 
program. 
Pediatric 
Cardiology, 34(3), 
543-552. 
doi:10.1007/s0024
6-012-0490-6  
 
None stated Quasi-
experimental 
design aimed at 
assessing the 
impact of 
integrating a 
simulation-
based education 
module into an 
extracorporeal 
membrane 
oxygenation 
(ECMO) 
curriculum on 
retention 
26 providers 
(physicians, 
nurses, nurse 
practitioners, 
respiratory 
therapists) 
initially 
enrolled; 24 
passed the 
initial written 
and practical 
exams; 20 
were re-
evaluated at 6 
months; 18 
participants 
completed all 
4 surveys 
IV:  time 
intervals 
 
DV:  
knowledge/ 
skills 
retention 
Questionnaires, 
100-question 
written 
examination, 
simulation-
based practical 
exam 
 
 
 
 
 
 
 
Descriptive 
statistics for 
variables 
comprising 
ability, 
confidence, 
and 
knowledge; 
each category 
tested using 
Friedman 
ANOVA; pre-
planned 
comparisons 
used paired 
Wilcoxon 
test; 
Bonferroni 
correction 
applied 
 
Knowledge:  
increased 
significantly after 
first and second 
tests but dropped 
between first and 
second test 
 
Ability:  
increased 
significantly after 
first and second 
tests but dropped 
between first and 
second test 
 
Confidence:  
increased 
significantly after 
first and second 
tests but dropped 
between first and 
second test 
The increase of 
ability, 
confidence, 
and knowledge 
levels do not 
last 6 months; 
recommend 
follow-up 
simulation test 
for ECMO 
personnel 
 
Limitations:  
sample was 
small; may 
have bias due 
to course 
facilitators 
working 
closely with 
participants; no 
rational data to 
prove the 
perceptions of 
participants are 
true 
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Table 20   
Article 19 - Clinical Performance and Skill Retention After Simulation-Based Education for Nephrology Fellows 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major 
Variables and 
definitions 
Measurement Data 
Analysis 
Findings Appraisal: 
Worth to 
practice 
Ahya, S. N., Barsuk, 
J. H., Cohen, E. R., 
Tuazon, J., 
McGaghie, W. C., & 
Wayne, D. B. 
(2012). Clinical 
performance and 
skill retention after 
simulation-based 
education for 
nephrology fellows. 
Seminars in Dialysis, 
25(4), 470-473. 
doi:10.1111/j.1525-
139X.2011.01018.x  
 
None stated Prospective 
cohort study of 
simulation-
based, mastery 
learning of 
internal jugular 
(IJ) temporary 
hemodialysis 
catheter 
(THDC) for 
first-year 
nephrology 
fellows 
12 first-year 
nephrology 
fellows from 
Northwester
n Memorial 
Hospital and 
Northwester
n University 
Feinberg 
School of 
Medicine 
CVC:  central 
venous 
catheter 
 
Performance 
was tested 
using a CVC 
simulator and 
an ultrasound 
device 
immediately 
after the 
training, at 6 
months, and 
at 1 year 
 
27-item clinical 
skills 
examination 
checklist 
(minimum 
passing score of 
79% was set by 
10 clinical 
experts using 
the Angoff and 
Hofstee 
standard setting 
methods 
 
 
 
 
 
Student t-test 
used to 
compare 
participant 
scores at 
each 
interval; 
Chi-squared 
tests used to 
compare 
proportions 
of fellows 
who met the 
minimum 
passing 
score at each 
interval; 
Spearman’s 
correlation 
was used to 
compare 
self-
confidence 
and clinical 
experience 
 
 
13 of 15 
insertions met 
minimum passing 
score; mean 
checklist score 
posttest was 
93.5% versus 
73.4% at 1 year; 
100% of 
simulated THCD 
insertions met or 
exceeded 
minimum passing 
score whereas 
only 55% did at 1 
year; no 
significant 
correlations 
between 
experience and 
self-confidence 
with 1-year 
follow-up 
performance 
Skills were 
successfully 
transferred 
from 
simulation to 
direct patient 
care 
 
Limitations:  
sample size 
was small; 
only 5 actual 
patient 
THDC 
insertions 
were 
observed for 
each 
simulation-
based 
education 
fellow and 
only fellows 
from one 
program was 
evaluated 
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Table 21   
Article 20 - From the Combat Medic to the Forward Surgical Team: The Madigan Model for Improving Trauma Readiness of Brigade 
Combat Teams Fighting the Global War on Terror 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major 
Variables 
and 
definitions 
Measurement Data 
Analysis 
Findings Appraisal: 
Worth to 
practice 
Sohn, V. Y., 
Miller, J. P., 
Koeller, C. A., 
Gibson, S. O., 
Azarow, K. S., 
Myers, J. 
B., . . . Rush, 
R. M. (2007). 
From the 
combat medic 
to the forward 
surgical team: 
The Madigan 
Model for 
improving 
trauma 
readiness of 
brigade combat 
teams fighting 
the global war 
on terror.  
Journal of 
Surgical 
Research, 
138(1), 25-31. 
 
None stated Longitudinal 
cohort study to 
determine if the 
Madigan Model 
of the Tactical 
Combat 
Casualty Care 
Course (TC3) 
better prepared 
medics for 
combat casualty 
care in the War 
on Terror 
308 Army 
combat 
medics who 
attended the 
TC3 from 
December 
2004 to May 
2005; 164 
took a written 
examination; 
140 
completed a 
post-course, 
post-
deployment 
survey after a 
yearlong 
deployment to 
Iraq 
Confidence 
levels, sim 
training 
versus live 
animals, 
knowledge 
Post-course, 
pre-
deployment 
questionnaires; 
post-course, 
post-
deployment 
survey; pre- 
and post-
course written 
exams 
 
 
 
 
 
 
Wilcoxon 
signed ranks 
test 
evaluated the 
significance 
between 
pretest and 
posttest 
questions 
comparing 
confidence 
levels; 
continuous 
data were 
analyzed 
using 
Student’s t-
test 
 
 
Post-course, pre-deployment 
confidence:  44% strongly 
agreed/ agreed they were 
prepared to care for 
casualties; 24% disagreed/ 
strongly disagreed; 91% 
strongly agreed/ agreed TC3 
improved their confidence to 
care for the injured 
 
Sim training vs live animals:  
live animal lab scored higher 
than sim 
 
Knowledge:  mean pretest 
was 73% and posttest was 
91% 
 
Post-course, post-
deployment survey:  60% 
strongly agreed/ agreed they 
were prepared for combat; 
99% stated TC3 principles 
helped with battlefield 
management during their 
deployment 
Hybrid 
combinations 
of teaching 
techniques 
(didactics, 
case-based 
scenarios, 
small groups, 
in addition to 
skills 
stations) 
provide the 
most 
effective 
training 
instruments 
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Table 22   
Article 21 - A Longitudinal Cohort Study to Investigate the Retention of Knowledge and Skills Following Attendance on the Newborn 
Life Support Course 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major 
Variables 
and 
definitions 
Measurement Data 
Analysis 
Findings Appraisal: Worth 
to practice 
Mosley, C. M. J., & 
Shaw, B. N. J. (2013). 
A longitudinal cohort 
study to investigate the 
retention of knowledge 
and skills following 
attendance on the 
newborn life support 
course. Archives of 
Disease in Childhood, 
98(8), 582-586. 
doi:10.1136/archdischil
d-2012-303263  
 
None stated Longitudinal 
cohort study to 
investigate 
retention of 
airway 
management 
and non-
invasive 
ventilator skills 
after the 
Neonatal Life 
Support (NLS) 
course 
167 
participants 
were recruited 
from NLS 
courses 
occurring at 
Liverpool 
Women’s 
Hospital 
between May 
2007 and 
March 2009; 
67 tested at 
the 3-5 month 
interval; 43 
tested at the 
12-14 month 
interval; effect 
size was 
calculated and 
resulted 
sample size of 
40 
Time 
intervals:  
post-course, 
3-5 month, 
12-14 month 
Tool not 
specified to 
evaluate 
performance 
 
 
 
 
 
 
 
95% CI 
 
 
Significantly 
more 
participants 
who 
received 
resuscitation 
training 
every 6 
months as 
compared to 
yearly 
intervals 
passed their 
retest at 3-5 
months and 
12-14 
months on 
their first 
attempt 
Marked 
deterioration in 
knowledge and 
skills noted as 
early as 3 months 
following the 
NLS course; 
cannot be 
necessarily 
inferred those 
who did not pass  
the airway test 
cannot perform 
during a real 
emergency 
 
Limitations:  Use 
of low-fidelity 
simulators may 
not have 
suspension of 
disbelief; 
instrument is 
unknown 
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Table 23   
Article 22 - Utilizing Simulation Technology for Competency Skills Assessment and a Comparison of Traditional Methods of Training 
to Simulation-Based Training 
Citation Conceptual 
Framework 
Design/Method Setting/ 
Sample 
Major 
Variables 
and 
definitions 
Measurement Data 
Analysis 
Findings Appraisal: Worth to 
practice 
Tuttle, R. P., 
Cohen, M. H., 
Augustine, A. 
J., Novotny, D. 
F., Delgado, E., 
Dongilli, T. 
A., . . . DeVita, 
M. A. (2007). 
Utilizing 
simulation 
technology for 
competency 
skills 
assessment and 
a comparison of 
traditional 
methods of 
training to 
simulation-
based training.  
Respiratory 
Care, 52(3), 
263-270.  
 
None stated Quality 
improvement 
project to 
improve training 
and competency 
evaluation of 
the mini 
bronchoalveolar 
lavage (mini-
BAL) procedure  
24 staff 
respiratory 
technicians 
(RTs) at the 
University of 
Pittsburgh 
Medical 
Center 
Presbyterian 
Hospital 
IV:  none—
all received 
the 
intervention 
 
DV:  skills 
retention 
Online 
multiple-
choice test, 
simulator test 
using 
procedure 
performance 
checklist 
 
 
 
 
 
 
Descriptive 
statistics 
(mean, SD) 
 
Phase 1—Mini-
BAL simulation 
performance with 
only traditional 
training:  mean 
score was 73 ± 
10% 
 
Phase 2—Web-
based training, 
online test, and 
simulator test:  
mean score was 77 
± 11% 
 
Phase 3—Web-
based training plus 
simulation 
training:  mean 
score was 95 ± 5% 
 
Phase 4—90-day 
skills retention:  
mean score was 92 
± 8% 
Web-based 
curriculum and video 
did not significantly 
impact procedure 
performance; 
simulation training 
improved mean 
scores which suggests 
mini-BAL training 
can be enhanced with 
simulation; data 
indicate that skills 
retention is good after 
simulation for at least 
up to 90 days 
 
Limitations:  narrow 
focus limited 
cognitive testing 
beyond the procedure; 
completion of training 
course does not 
necessarily equate 
with improved 
clinical performance 
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Table 24   
Literature Evaluation Table for Level of Evidence and Quality 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 
Strength 
Level  I: Systematic 
review or meta-
analysis 
x x x                    
Level  II: 
Randomized 
controlled trial    
x x x x x x x x x x          
Level  III: 
Controlled trial 
without 
randomization 
             x x x x x     
Level  IV: Case-
control or cohort 
study                   
x x x  
Level V: Systematic 
review of 
qualitative or 
descriptive studies 
                      
Level  VI: 
Qualitative or 
descriptive study                      
x 
Level  VII: Expert 
opinion or 
consensus                       
Quality 
High x     x     x   x x      x x 
Medium  x x x x  x x x x  x x   x x x x x   
Poor 
 
                     
LEGEND 
 
1 = Al-Kadi & Donnon (2013); 2 = Laschinger et al. (2008); 3 = Yuan et al. (2012); 4 = Cherry et al. (2007);  5 = Gilbart et al. (2000); 6 = Ruesseler et al. (2012); 7 = Lee et al. (2003); 8 = 
Oermann et al. (2011); 9 = Lo et al. (2011); 10 = Fraser et al. (2009); 11 = Boet et al. (2011);  12 = Stefanidis et al. (2006); 13 = Birch et al. (2007); 14 = Cox et al. (2011); 15 = Ackermann 
(2009); 16 = Holcomb et al. (2002); 17 = Tippett (2004); 18 = Chan et al. (2013); 19 = Ahya et al. (2012); 20 = Sohn et al. (2007); 21 = Mosley & Shaw (2013); 22 = Tuttle et al. (2007) 
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traditional teaching during shock skills stations in Advanced Trauma Life Support 
(ATLS).  Although students preferred simulation, training done with the HPS was 
equivalent to traditional training methods during the written and performance tests.  
Gilbart, Hutchison, Cusimano, and Regehr (2000) examined the use of an HPS over a 
seminar as a teaching tool for senior medical students and found there was no statistical 
significance between the groups on the Objective Structured Clinical Examination 
(OSCE), but there was a tendency toward improvement with the simulator group.  
Ruesseler et al. (2012) determined traditional curriculum of interdisciplinary lectures and 
three obligatory shifts in the emergency department did not fare as well as compared to 
three-day standardized simulation-based curriculum (who also received the same 
interdisciplinary lectures) when evaluating student competencies on the OSCE.  In 
Advanced Cardiac Life Support (ACLS) training, Lo et al. (2011) demonstrated that even 
though high-fidelity simulation leads to better performance in the short term, it does not 
surpass traditional training in the long term.  Contrastingly, Birch et al. (2007) found that 
a combination of lecture and simulation showed the best improvement in the short term, 
but those who had simulation only improved in the long term.  When comparing 
computer-based training to traditional classroom strategies, Cox, Roche, and Van Wyne 
(2011) discovered both modalities lead to improvements in knowledge up to three 
months.  Holcomb et al. (2002) demonstrated teams who received a combination of 
didactic and clinical experiences, as well as simulator familiarization, perform almost as 
well as expert trauma teams after a 28-day trauma rotation.  This is further supported by 
Sohn et al. (2007) who echoed the same strategy of training for medics in terms of 
enhanced skill and knowledge acquisition. 
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Simulation.  Fifteen articles of the 22 articles analyzed the use of human patient 
simulation.  Many compared its use as an alternative to traditional classroom teaching, 
others discussed its use as a suitable adjunct for clinical practice (Laschinger et al., 2008).  
Lee et al. (2003) found using patient simulators over moulaged patients or actors not only 
improved test scores but also provided more reproducible trauma scenarios. 
Six of the articles analyzed described the use of other types of simulation such as 
laparoscopic trainers, part-task trainers, and cardiorespiratory trainers (i.e. “Harvey”).  A 
meta-analysis identified those who trained on simulators performed better and faster and 
retained more knowledge (Al-Kadi & Donnon, 2013).  This is further reinforced by Yuan 
et al. (2012) whose systematic review demonstrated an increase in knowledge and skills 
performance after using simulation in both medical and nursing education.   
Knowledge retention.  Nine articles analyzed discussed aspects of knowledge 
retention over a specified timeframe.  Chan et al. (2013) integrated a simulation-based 
educational module into an extracorporeal membrane oxygenation curriculum and 
determined the increase of ability, confidence, and knowledge levels are not maintained 
in the long term and follow-up simulation testing is required every six months.  Despite a 
highly significant change in knowledge levels after attending an Advanced Trauma 
Nursing Course, Tippet (2004) identified that only 43% of participants achieved the pass 
mark at the three-month interval.  Mosley and Shaw (2013) found marked deterioration in 
knowledge and skills as early as three months following a neonatal life support course.   
Skill retention.  Ten of the articles analyzed skill retention and the common 
timeframe in which skills decay occurs despite the training modality appears to be three 
to six months.  Stefanidis, Korndorffer, Markley, Sierra, and Scott (2006) used a 
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laparoscopic surgery videotrainer to measure long-term retention in second-year medical 
students and found retraining was required at three-month intervals to maintain critical 
skills.  Tuttle et al. (2007) demonstrated that simulation enhanced mini bronchoalveolar 
lavage training and improved skills retention for at least 90 days.  When evaluating 
cardiopulmonary resuscitation (CPR) skills, Oermann et al. (2011) and Ackermann 
(2009) show significant decreases in CPR knowledge and skills at three months, despite 
the training modality used.  However, Boet et al. (2011) found using high-fidelity 
simulation, along with practice and feedback, when performing cricothyroidotomy 
training not only improved skills post-training, but students retained these procedural 
skills for at least one year. 
Confidence.  Simulation participants felt simulation increased their self-
confidence to perform tasks and procedures in four of six articles (Birch et al., 2007; 
Chan et al., 2013; Gilbart et al., 2000; Sohn et al., 2007).  Ahya et al. (2012) found no 
significant correlations between past experience and self-confidence of performing 
temporary hemodialysis catheter insertions on the simulator one year after the training.  A 
systematic review identified mixed results with studies involving confidence (Laschinger 
et al., 2008). 
Satisfaction.  Three articles described how learners reported a satisfying 
experience using simulation, despite test and performance outcomes when compared to 
another modality (Cherry et al., 2007; Gilbart et al., 2000; Laschinger et al., 2008). 
Gilbart et al. (2007) and Lashinger et al. (2008) reported a significant increase in 
enthusiasm and confidence using simulation.  Cherry et al. (2007) revealed students 
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preferred simulation over traditional teaching methods, even though the knowledge and 
skill acquisition was similar in comparing both techniques. 
Transferability.  Four articles mention transferability, primarily in the discussion 
or conclusion sections.  Transferability is a point of contention in simulation research.  
Fraser, Peets, Paget, Wright, and McLaughlin (2009) describe how the use of a 
cardiorespiratory simulator helped first-year medical students correctly identify abnormal 
findings on the simulator, but the skills did not transfer to clinical setting.  On the other 
hand, Ahya et al. (2012) demonstrated how first-year nephrology fellows who practiced 
internal jugular temporary hemodialysis catheter insertion on a part-task trainer were able 
to successfully transfer their skills to direct patient care.  Birch et al. (2007) conducted 
semi-structured interviews involving perceived knowledge and confidence among 
participants in lecture-based training, simulation-based training, and combination of 
lecture and simulation.  Participants in simulation-based training expressed the most 
confidence in gaining transferable skills and less anxiety to respond to subsequent 
obstetrical emergencies.  Gilbert, Hutchinson, Cusimano, and Regehr (2000) discussed 
although student enthusiasm and confidence increased with simulation, more research 
was required to show skill transferability into clinical practice. 
Synthesis and Level of Evidence 
The majority of the evidence found in the literature supported the use of 
simulation, especially as an adjunct to didactic teaching strategies, as an effective method 
to acquire knowledge and skills.  Knowledge and skills retention is another matter 
however.  Although a few articles demonstrate retention up to one year, the vast majority 
of articles indicate an average of three to six months.  Despite the positive effect that 
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simulation has on learner’s satisfaction and confidence, this must not be mistaken into 
thinking the learner is competent.  Interval training to ensure competency is a must.  An 
evidence synthesis table outlining the important elements considered in this review is 
located in Table 25. 
Three Level I systematic reviews or meta-analyses, 10 Level II randomized-controlled 
trials, five Level III controlled trial without randomization or quasi-experimental studies, 
three Level IV cohort studies, and one Level VI quality improvement project was used as 
evidence to support the PICOT question.  According to Melnyk and Fineout-Overholt 
(2011), the strength of the evidence should not evaluated on the level of evidence alone; 
it must include the quality or validity of the methods used in obtaining the evidence.  
Sound clinical judgment should be based on the strength, not the necessarily the level. 
Gaps in Literature 
Three major gaps were identified during the literature review:  lack of valid and 
reliable objective measurement tools, transferability studies, and right “dosing” and 
timing of trauma training to sustain trauma skills.  Unlike the aviation world that 
functions on checklists and standard operating procedures, the medical community often 
performs in the “grey zone.”  Building objective measurements for this type of 
environment is difficult.  Medical personnel can take different courses of action to 
achieve the desired outcome which makes objective measurement tools next to 
impossible to develop.   
The literature describes potential benefits for using simulation as an adjunct to 
classroom didactics.  Simulation is a form of active learning that engages participants and 
taps into multiple facets of learning—cognitive, affective, and psychomotor (Dreifuerst,   
 
 
 
 
Table 25   
Evidence Synthesis Table for Key Components of the Project 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 
Didactics NE NE NE b b b NE NE ↑d NE NE NE ↑ ↑ ↑a ↑a NE NE NE ↑a NE NE 
Human patient 
simulators ↑a ↕ ↑a b b ↑a ↑a NE ↑c NE ↑a NE ↑ NE ↑a ↑a NE ↑a NE ↑a NE ↑a 
Other type of 
simulation NE NE NE NE NE NE NE ↑a NE ↑a NE ↑a NE ↑ NE NE NE NE ↑a NE NE b 
Knowledge 
retention ↑a NE NE NE NE NE NE NE ↑ NE NE NE ↑ ↑c ↓d NE ↑c ↑c NE ↑d ↓d NE 
Skill retention NE NE NE NE NE NE NE ↑c NE ↑c,d NE ↑c ↑ NE ↓d NE NE ↑c ↑a,d ↑d ↓d ↑c 
Confidence NE ↕ NE NE ↑ NE NE NE NE NE NE NE ↑ NE NE NE NE ↑c b,d ↑ NE NE 
Satisfaction NE ↑ NE ↑ ↑ NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE NE 
Transferability NE NE NE NE MR NE NE NE NE ᴓ NE NE ↑ NE NE NE NE NE ↑ NE NE NE 
Evidence Level I I I II II II II II II II II II II III III III III III IV IV IV VI 
Sample size 18 23 26 44 139 44 60 606 93 146 38 18 36 60 65 30 14 26 12 308 167 24 
 
 
LEGEND 
 
NE:  Not evaluated           a:  Statistical significance           b:  No statistical significance         c:  Short-term retention          d:  Long-term retention          
↑:  Increased          ↓:  Decreased           MR:  Need more research           ↕:  Mixed results               ᴓ:  None 
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2009).  Unfortunately, simulation benefits are primarily anecdotal.  Research is needed to 
demonstrate how knowledge and skill obtained through simulation is transferred to 
clinical practice and improve patient outcomes, including time between each training 
session to maintain necessary knowledge and skill levels (Ackermann, 2009; Chan et al., 
2013; Fraser et al., 2009; Oermann et al., 2011; Tippet, 2004).  
Training must be relevant for learners to receive its maximum benefit.  A way to 
ensure this occurs is to provide training at the right time with the right amount, otherwise 
known as dosing (Jastrzembski, 2014).  As mentioned previously, the medical arena is 
riddled with ambiguity and uncertainty.  In addition, individuals learn at different rates 
and in different ways.  Developing individualized interval training plans may help make 
training relevant and may potential decrease needless and time-consuming re-training. 
Recommendations for Practice Change 
The synthesis of evidence collected from existing studies for this project supports 
the use of a combination of didactics and simulation to not only acquire knowledge and 
skills but to maintain them as well over time.  Maintenance is best obtained through 
training offered at specific time periods to support sustainment.  The U.S. Air Force 
Medical Service does not often provide essential and relevant training at appropriate 
intervals.  Often times, training is front loaded when a deployment tasking is generated, 
making it next to impossible to retain such a substantial amount of information.  Based on 
the evidence, the author recommends a training plan encompassing a multi-modal 
didactic lecture, followed by practice on an HPS, and an evaluation of learning on the 
same simulator immediately following the practice session.  An abbreviated lecture and 
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evaluation should be conducted every three to six months.  A summary table can be 
found in Table 26. 
This program implementation is designed to sustain the “ready” posture of all 
deploying nurses.  Nurses can be selected to deploy at any time, and they must be ready 
to answer the call.  Being able to perform a thorough trauma assessment, quickly 
recognize life-threatening conditions, and perform life-saving interventions is essential to 
provide quality care in a trauma situation.  Rapidly recognizing and treating life-  
threatening issues will decrease morbidity and mortality which will improve patient 
outcomes.  Providing expeditious treatment has the potential to reduce complications and  
associated risks thereby possibly decreasing hospital length of stay.  
Lastly, the intention is to give nurses the tools they need to perform adequately in 
their deployed location.  Trauma is a daily occurrence in conflicts such as Iraq and 
Afghanistan, and it can be overwhelming to anyone who is not prepared.  The goal is to 
instill trauma skills so they become “second nature” for all nurses to promote quality care 
and build psychological resiliency.  Increased resiliency decreases the risk of 
complications when the deployer returns home from the battlefield. 
 Summary 
A review of literature reveals simulation increases knowledge and skill retention 
in the short term, but has mixed evidence for long-term retention.  However, when 
combined with didactics, long-term retention appears to improve.  In many studies, 
participants stated they were satisfied with simulation in the training environment and 
that it bolstered their confidence to perform the skill in direct patient care.  However, this  
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Table 26   
Summary Table of Recommendations with Supporting References and Level of 
Effectiveness 
Statement of 
recommendation 
References Level of 
effectiveness 
• Provide a one-hour 
didactic class for initial 
training 
 
 
 
• Incorporate practice 
with the human patient 
simulator 
 
 
 
 
 
• Conduct an evaluation 
using simulator and 
valid/reliable objective 
measurement tool 
immediately following 
the lecture and again at 
the one month, three 
month, six month, and 
one year marks 
• Debrief after every 
simulation event 
• Provide recurrent 
training every three to 
six months—abbreviated 
lecture and evaluation 
on human patient 
simulator 
 
• Retest within one week 
for those who miss 
critical items and/or 
score less than 70% 
• Use of didactic and 
simulation (Lo et al., 2011; 
Ackermann, 2009; Birch et 
al., 2007; Sohn et al., 2007; 
Holcomb et al., 2002) 
 
• Use of didactic and 
simulation (Lo et al., 2011; 
Ackermann, 2009; Birch et 
al., 2007; Sohn et al., 2007; 
Holcomb et al., 2002) 
• Deliberate practice 
(Oermann et al., 2011) 
 
• Evaluation on simulator 
(Yuan et al., 2012; Lee et 
al., 2003; Holcomb et al., 
2002) 
• Evaluation using objective 
tools (Ruesseler et al., 
2012; Cherry et al., 2007; 
Gilbart et al., 2000) 
 
 
 
• Provide feedback during 
debrief (Boet et al., 2011) 
• Re-training and re-
evaluation required to 
mitigate skills decay every 
three to six months (Chan 
et al., 2013; Mosley & 
Shaw, 2013; Ackermann, 
2009; Tuttle et al., 2007; 
Stefanidis et al., 2006) 
• Trauma Nursing Core 
Course standard 
(Emergency Nurses 
Association, 2014) 
• Level I through 
VI articles are 
best evidence; 
supports the use 
of didactics and 
simulation to 
acquire and 
sustain trauma 
skills 
• Evidence also 
supports its 
potential use in 
other 
knowledge and 
skill areas 
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self-report of confidence is anecdotal since there are so few studies in the literature that 
actually demonstrate skills transfer in the clinical arena. 
Most studies showed skills decay began as early as three months in a variety of 
different skills and tasks.  The author did not find any literature that discussed the average 
retention of trauma assessment skills among nurses, but it can be inferred these skills 
would follow suit to other life support competencies.  Based on the evidence, the author 
designed a training plan for deploying nurses after gathering data on skills decay and 
applying the PPO model to ensure knowledge and skills are maintained. 
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III.  PROJECT IMPLEMENTATION 
 This chapter focuses on the use of a Hybrid Educational Method for trauma 
training.  The program involved a lecture then an evaluation using a human patient 
simulator (HPS).  The evaluation tool used for the project was a combination of two types 
of validated and reliable trauma assessment evaluation tool.  This tool was validated and 
inter-rater reliability was assessed prior to its use on the first participant as part of the 
pilot. 
Population 
The initial target population was active duty USAF nurses stationed at a military 
medical center in the midwest.  This population was selected so the project could be 
piloted and assessed for feasibility across the entire Air Force Medical Service.  Any type 
of nurse (i.e. medical-surgical, critical care, emergency department) was included in this 
population since all have the core RSV requirement to perform a trauma assessment.  
Despite exhaustive efforts to recruit active duty nurses, recruitment efforts were low.  
Permission was granted by the affiliated IRBs to expand the target population to include 
civilian and contract registered nurses in the military medical facility. 
Setting 
This scholarly project was implemented at a military medical center in the 
midwest.  The medical center has a very robust simulation center with various types of 
simulation, from low-fidelity part-task trainers and static mannequins to high-fidelity
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virtual trainers and HPSs.  The type of simulator used in this pilot was a moderate to 
high-fidelity ALS Simulator® designed by Laerdal ™ (Stavanger, Norway).  The 
simulation center staff consists of a simulation center coordinator and an operator.  Both 
are trained in the operation of this particular simulator and agreed to set up and operate 
the SimPad® used to run the scenario through the simulator. 
Plan of Action 
Stakeholders.  The stakeholders for the project are patients, the Air Force 
Medical Service (AFMS); the Air Force Nurse Corps; the medical center’s executive 
staff, nurses, medical readiness personnel; and deployed medical treatment facilities.  The 
AFMS is the overarching organization responsible to enable medically fit forces by 
providing top-quality medics and improving the health needs of the nation.  All Air Force 
medical personnel fall under the auspice of the AFMS and the Air Force Surgeon General 
to provide “trusted care, anywhere” (Air Force Medical Service, 2014, para. 3).  All Air 
Force nurses also receive direction from the Air Force Nurse Corps.  Major General 
Dorothy Hogg is the Assistant Air Force Surgeon General and Chief of the Nurse Corps 
responsible for the nursing policies and programs for 18,000 active duty, Guard, Reserve, 
and civilian nursing personnel (Air Force Nursing Services, 2014).  The local medical 
center’s leadership team consists of a commander (physician), deputy commander 
(physician), hospital administrator (medical service corps officer), chief of staff 
(physician), chief nurse (nurse), squadron commanders (physicians, nurse, biomedical 
service officer, and medical service corps officer), superintendents (enlisted leadership 
which consists of medical and surgical technicians), and an enlisted functional manager 
(responsible for the technician policies and programs attached to the medical center).   
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The medical center’s medical readiness personnel are active duty medical administration 
personnel and civilians who are responsible for ensuring the readiness posture of the 
medical center by filling deployment requirements and training medics to perform their 
jobs in a deployed location.  Deployed medical treatment facilities are medical facilities 
located in a deployed location—they range from forward operating bases with no surgical 
capability to large theater hospitals that have nearly the same capabilities as stateside 
medical centers. 
Team members.  The implementation team for this project was small.  The 
author served as the leader of the project taking responsibility to conduct the training and 
observed the participants’ performance using the evaluation checklist. Dr. Tiffany 
Jastrzembski, committee member and proprietor of the Predictive Performance Optimizer 
Model, assisted the primary investigator with data analysis, including inputting data into 
the PPO model.  1Lt Haley Wilson served as a research assistant who conducted the 
consent briefing for all the participants and developed and maintained the code book that 
cross-referenced participant numbers with names.  Dr. Teresa Millwater served as an 
associate investigator and facilitated several simulated events when the primary 
investigator was relocated to another state by the military.  Dr. Millwater and 1Lt Wilson 
were added to the protocol (with approval) after the initial IRB approval. 
Barriers to implementation.  There were a few barriers to implementation.  
First, there was a disparity between IRBs concerning the appropriate category assigned to 
this project.  Wright State University’s IRB initially classified the project as “expedited.”  
After the 88 MDG IRB reviewed the application, the project was deemed “exempt.”  The 
primary investigator was instructed by the 88 MDG IRB to clarify why WSU IRB chose 
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to classify the project as “expedited.”  After several weeks of review, the WSI IRB re-
classified the project as “exempt.”  This process delayed the start of the project’s original 
projected start date by six months. 
Initially participants were recruited via an email advertisement sent using the 
medical center’s “88 MDG All Nurses” distribution list.  The initial request for 
participants only included active duty nurses which generated one participant.  Several 
more attempts were made by both the primary investigator and research assistant using 
the same distribution list which only produced two more participants.  The primary 
investigator requested permission from the 88 MDG IRB to expand the inclusion criteria 
to include civil service and contract nurses to capture a larger participant pool.  In 
addition, the primary investigator visited the medical facility’s middle management (i.e. 
flight commanders and nurse managers) in various sections (inpatient units, clinics, and 
emergency department) to discuss the project, explain potential outcomes, and request 
their assistance in generating interest and allowing participants to conduct this training 
during duty hours.  After the final recruiting attempt, a total of four active duty nurses 
and one contract nurse agreed to participant in the project. 
Lastly, the primary investigator was relocated to North Carolina in June 2015—
six months into the start of the project.  Because participants assigned to the intervention 
group were in the “variable” period of their fourth phase of training, simulation, and data 
collection during this time, Dr. Millwater was added to the IRB protocol.  She had trained 
the primary investigator in simulation 12 years prior, had worked with her in a previous 
assignment involving complex simulated events, and was very familiar with this project.  
After shadowing the primary investigator during the third round of data collection and 
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receiving in-depth instruction on the evaluation tool, scenario, and moulage requirements, 
Dr. Millwater conducted the fourth phase of the project and assisted the primary 
investigator with the fifth phase and final phase.  Since all simulated events were video 
recorded, the primary investigator was still able to assess participants using the 
evaluation tool and provide data to Dr. Jastrzembski via encrypted email. 
Facilitators to implementation.  The Medical Center Commander, Deputy 
Commander, and Chief Nurse at the start of the project supported this project 
implementation.  They understood the need to sustain trauma skills, especially with the 
impending drawdown of overseas deployments.  They shared the Air Force Surgeon 
General’s concerns about maintaining high-level trauma skills to be ready for the next 
conflict that may surface.  In the course of a year, there were two major executive staff 
changes.  The initial Medical Commander was relocated to another Air Force base and 
replaced with another physician.  The Deputy Commander initially was a nurse; however 
she reassigned to another position in the local area and was replaced by a physician who 
was the medical facility’s former Chief of Staff.  There were no issues during project 
implementation with the changeover of staff. 
The medical center was fortunate to have a very robust simulation center with 
high-fidelity simulation capabilities and trained staff.  In addition, the simulators were 
moulaged and modified to suspend disbelief during simulation and created an element of 
realism that enhanced the training experience.  Medical center personnel were familiar 
with the simulation center and most nurses had participated in training there at some 
point.  Familiarization to the simulators was easy to facilitate since participants had been 
exposed to the human patient simulator that was used during this project.   
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Ethical considerations.  Approval to conduct this project was obtained first 
through Wright State University (WSU) Institutional Review Board (IRB).  Once 
approved, the author submitted the project through the medical center’s IRB. 
  All participants received a briefing at the start of the training event that specified 
the purpose of the project and voluntary nature of participation.  They were given an 
option to decline participation at any time during the briefing.  All willing participants 
were asked to sign a consent form at the end of the briefing.  Participants were also 
instructed by the research assistant to avoid “studying” prior to any assessment.  The 
medical center’s simulation staff was also instructed not to allow participants to practice 
trauma assessment skills (unless it was a part of another deployment training event) prior 
to an assessment. 
 Anonymity was protected since participants were identified as a number on all 
project data and evaluation documents.  Only the research assistant had access to the code 
sheet and all data collection tools were kept under lock and key to ensure confidentiality. 
 There was no physical risk to participants during the pilot.  Emotional and mental 
risk was mitigated two ways:  1) by ensuring there are no repercussions for perceived 
performance by supervisors or co-workers since evaluations were conducted individually 
and 2) excluding participants who suffered mental anguish from exposure to trauma in 
past deployments.  The author also ensured no coercion was perceived throughout pilot in 
relation to military rank of the primary investigator and participants.  Participants did not 
receive any monetary compensation; however, they were informed of the benefit from 
participating in an unprecedented examination of a process to enhance patient safety, 
build confidence, and potentially strengthen psychological resiliency. 
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Budget and Cost Analysis.  No grant money was obtained to conduct this 
project.  The cost of piloting the project was minimal.  The cost of time were absorbed by 
the units and/or the participants.  Most participants were allowed to participate in 
simulated events and training during their duty time while a few chose to accomplish 
their simulated events and training on their own time.   
 Most simulated events were conducted in the medical center’s simulation center.  
There were no incurred costs for simulation staff since all simulated events were 
conducted by the primary investigator or associate investigator.  Most simulated events 
occurred during the duty day, therefore simulation staff were not compensated for 
overtime.  Simulated events that occurred outside the duty day were conducted by the 
primary and/or the associate investigators.  One simulated event occurred over a weekend 
in a participant’s work location. 
 All simulated events utilized the ALS Simulators® by Laerdal™.  The simulation 
center did have ALS Simulators® in their inventory, but most were often used for 
Advanced Cardiac Life Support classes and other training during the pilot timeframe.  
The primary investigator collaborated with the Ms. Kim Keller, the local Laerdal™ 
representative to acquire an ALS Simulator® to conduct the pilot.  Ms. Keller graciously 
loaned a simulator for the duration of the pilot timeframe.  This simulator was used as the 
primary evaluation simulator and the simulation center provided an identical simulator as 
the secondary simulator used when comparing pre- and post-simulated events.  An ALS 
Simulator® with SimPad® and wireless technology ranges between $13,000 and $16,000 
depending on the vendor. 
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 An initial list of simulation supplies was gathered and moulage supplies were 
purchased for the pilot (Appendix A).  Most items were re-used for each simulated event; 
however, consumable items such as gauze rolls and 4X4 gauze sponges were replaced 
after each event.  Total cost of supplies for the project averaged $1000. 
 Printing costs were minimal for the HEM Trauma Evaluation Tool was absorbed 
by the primary investigator.  Tools were utilized at baseline, 30 days, three months, three 
to six months (variable), and one year.  At least one tool was used as each specific time 
period for each participant in the intervention group; two were used at baseline, three 
months, and three to six months.  Since the control group was only evaluated at baseline 
and at one year, a total of three tools per control participant was used.   
 The cost of implementation must consider the amount of time away from the unit 
to receive the “right dose” of training to maintain skills.  Since the PPO model can be 
calibrated using five data points to predict when an individual should return to maintain 
an acceptable level of proficiency, the initial amount of time away from the unit within a 
three-month period would be 4.9 hours.  If this training is treated like any other readiness 
training, unit schedulers can mitigate unexpected time away from the unit and taking 
valuable time off away from members by ensuring personnel are appropriately scheduled 
to attend.  The potential for decreased errors and lives saved easily justifies the nominal 
cost of this project. 
Implementation Process 
Step One.  Using Larrabee’s (2009) Model for Evidence-Based Practice Change, 
Step One assessed the need for a practice change.  Identifying stakeholders, collecting 
data on current practices, examining internal and external data, and linking problems with 
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interventions and outcomes occur in this phase.  Given the initial analysis, the problem of 
maintaining nurse trauma skills became the focus of the project.  A timeline for this 
project was also established to keep the project on track (Figure 5). 
The initial stakeholder in this project was the Medical Center Executive Staff.  
Since readiness skill sustainability is a primary concern for the Air Force Surgeon 
General, it becomes a primary concern for every group commander.  Other direct 
stakeholders identified are the medical center’s nurses and Medical Readiness Office and 
deployed medical treatment facilities.  An indirect stakeholder is the Air Force Nurse 
Corps since the results of the pilot has the potential to become standard training for all 
nurses. 
 Step Two.  In Step Two, extensive search methods located the best evidence 
available that was relevant to the problem (Larrabee, 2009).  A broad search was 
conducted using general and expanded terms in multiple databases and search engines.  
The author consulted with the Ohio State University librarian during a recent Center for 
Trans-disciplinary Evidence-based Practice immersion workshop to ensure maximum 
search results were achieved.  
 Step Three.  Evidence was critically analyzed in Step Three (Larrabee, 2009).  
Melnyk and Fineout-Overholt’s (2011) critical appraisal tools were used to evaluate the 
validity, results, relevance, strength, and quality of the evidence.  The best evidence was 
then synthesized and assessed for generalizability, feasibility, risks, and benefits to 
support the proposed practice change.  There was a lack of evidence that addressed all 
components of the PICOT question in the same study; however, several addressed two or 
more identified components to develop the proposed training program.  Critically 
 
 
 
           
 
Figure 5.  Project Timeline. 61 
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appraised evidence led to the conclusion that didactics complemented by interval 
simulation training could be a viable option to increase knowledge and skills retention of 
essential trauma assessment skills in military nurses.    
Step Four.  A practice change was designed in Step Four (Larrabee, 2009) that 
incorporated a combined didactic and simulation training program.  Two different 
didactic training programs were developed—initial and refresher.  The author used basic 
educational principles to develop the didactic educational presentation.  In the initial 
lecture, PowerPoint was used to deliver the material to appeal to visual learners and 
voiceover segments were added to each slide to reach auditory learners.  A video was 
added at the end of the lecture to demonstrate how all the components and considerations 
work together to complete a comprehensive trauma assessment and render the 
appropriate interventions at the right time.  A total of 34 slides were generated and the 
overall time to progress through the entire initial lecture was approximately 90 minutes.  
In the refresher lecture, the author cut the slide set down from 34 to nine slides.  All but 
one slide were “recycled” slides from the initial lecture except for the slide that contained 
the overview of the primary and secondary assessment (Slide 4 in Appendix N and O).  
The author recreated the voiceover content to include comprehensive review of the 
primary and secondary assessment on the same slide that was used in the initial lecture.  
This particular slide in the initial lecture contained voiceover content that was more of an 
overview than a comprehensive description.   
Content for the lecture was based on trauma guidance from the Trauma Nurse 
Core Course, Advanced Trauma Life Support, and Joint Trauma System Clinical Practice 
Guidelines (American College of Surgeons, 2008; Emergency Nurses Association, 2007; 
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U.S. Army Institute of Surgical Research, 2014).  In addition, the author used her own 
experiences as an emergency and trauma nurse, a Trauma Nurse Core Course instructor, 
and a formal educator with a post-masters teaching certificate to establish the format and 
validate the content.  Face validity of the content was also provided by an emergency 
medicine physician who deemed the presentations relevant and valid (personal 
communication, J. Arambasick, January 8, 2014).  
The simulation portion was based on the International Nursing Association for 
Clinical Simulation and Learning (INACSL) Standards of Best Practice for simulation.  
INACSL established evidence-based guidelines after extensive research of simulation 
practices and learning environments.  These standards were designed to advance 
simulation science, share best practices, and provide guidelines to implement effective 
simulation events (International Nursing Association for Clinical Simulation and 
Learning, 2014).  The author developed trauma scenarios based on common injury 
patterns and situations presented in the current deployed environment.  Content in the 
simulation scenarios was established based on the author’s trauma and instructor 
experience and was reviewed and validated by two other subject matter experts:  another 
trauma nurse and an emergency medicine physician (personal communication, J. 
Arambasick, 14 November 2013; personal communication, T. Millwater, 30 October 
2013). 
Five scenarios were created with similar complexity to ensure consistency among 
data collection periods and specific trauma assessment interventions.  For example, 
participants were required to recognize a tension pneumothorax and uncontrolled 
hemorrhaging and provide the lifesaving interventions to correct the problem.  However, 
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they were unaware of this requirement with each scenario since the “storyline” had 
changed with each situation.  The author and Dr. Millwater had tested this theory in a 
previous training environment about one year prior to this project’s implementation.  
Only five trauma scenarios were developed although there were eight data collection 
points throughout project implementation.  Because the first two scenarios were not 
going to be used again for six months and the second scenario at the 30-day mark was not 
going to be used again for almost a year, the author did not feel the effect of history 
would be issue in terms of the participants’ recollection of the scenario details due to 
length of time and exposure to other scenarios between these repeated scenarios. 
To facilitate evaluation of skills, the author sought to obtain an evaluation tool 
with reliability and validity to gather data on participant performance as recommended 
for use in simulation (Sando et al., 2013).  A request for permission to modify the 
Emergency Nurses’ Association’s (ENA) Trauma Nursing Process (TNP) evaluation tool 
was submitted for approval for use but was denied.  The primary investigator developed a 
trauma assessment tool called the Hybrid Educational Method (HEM) Trauma Evaluation 
Tool that combined certain components of the TNP and the Trauma Team Evaluation 
Tool developed by Holcomb et al. (2002).  The primary investigator did receive 
permission to reference the Trauma Team Evaluation Tool from the Wolters Kluwer 
Health, Inc. for the purposes of this project (Appendix B).   
The ENA’s Trauma Nurse Core Course (TNCC) has utilized the TNP evaluation 
tool since its first course in 1986.  Over time, TNCC has added scenarios but has not 
changed the process.  The primary investigator requested reliability and validity data on 
the tool, but unfortunately ENA did not respond to the request for information.  Another 
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tool, the Trauma Team Evaluation Tool created by the Civilian Education System 
educator at Ben Taub General Hospital was developed after four iterations over the 
course of the study.  The tool was not validated using repeated observations and did not 
have rigorous inter-rater reliability.  The tool was deemed valid by the investigators since 
the final iteration did measure the expected trauma team performance on a human patient 
simulator after a 28-day trauma rotation and the expert group scored higher than the 
rotating participants.  It was not validated in real trauma resuscitations.  The investigators 
also recommended the use of video when utilizing the tool.   
Sando et al. (2013) describe the importance of objectively evaluating participants 
during simulation in the Standards of Practice for Simulation series endorsed by 
INACSL.  Behaviors assessed or evaluated during simulation allows participants and 
facilitators determine if training objectives are met.  Performance must be evaluated 
using objective measurements to eliminate biased assessments.  Evaluations are enhanced 
through the use of reliable and validated standardized checklists that focus on specific 
skills.  Since the ENA did allow the author to modify their tool and the Team Trauma 
Evaluation Tool did not entirely meet the objective measurements required for this 
project, and given the INACSL standards suggest using an objective evaluation tool that 
meets the unique needs of the situation, the author created an evaluation tool that met the 
training objective needs using components of the TNP and the Team Trauma Evaluation 
Tool. 
The HEM Trauma Evaluation Tool created for the project was evaluated for 
validity and reliability.  Content validity of the evaluation tool was conducted using the 
Conduct Validity Index (CVI) score sheet by a panel of five subject matter experts with 
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trauma experience (Appendix C).  A scale-level CVI was used to calculate the value at 
.94; a calculation of .80 or higher is considered acceptable (Polit & Beck, 2006).  
Modifications were made to the tool based on the comments received from the panel.  
Modifications included when a chest tube should be requested, when trauma labs were 
typically obtained, time when rating scores were calculated, and calculation task 
completion values.  All subject matter experts, consisting of emergency and flight nurses 
with trauma experience in the hospital or during transport, agreed the tool had face 
validity.  Data from the CVI can be found in Table 27. 
To evaluate the reliability of the tool, the primary investigator created a trauma 
assessment video with deliberate omission of certain assessment items.  Two trauma 
nurses (one novice and one expert) reviewed the video and used the modified HEM  
Table 27   
CVI Data Points 
Section Category Subcategory Not 
relevant 
(a) 
 
Relevant 
but 
needs 
major 
revision 
(b) 
Total 
Not 
Relevant 
(a+b) 
Relevant 
but needs 
minor 
alteration 
(c) 
Very 
relevant 
(d) 
Total 
Relevant 
(c+d) 
Missing 
Data 
Airway          
 1.  Assessed  0 0 0 1 3 4 1 
  a. Vocalization 0 0 0 0 5 5 0 
  b. Obstructions 0 0 0 0 5 5 0 
  c. Edema 0 0 0 0 5 5 0 
  d. Discussed 
potential need 
for RSI in 
future 1 0 1 3 1 4 0 
C-Spine          
 2.  Immobilized  0 0 0 1 4 5 0 
  a. Manual 
stability 0 0 0 0 5 5 0 
  b. C-collar 
applied 0 0 0 0 5 5 0 
Breathing          
 3.  Applies 
oxygen 100% 
via non-
rebreather 
 
0 0 0 0 5 5 0 
  a. Time intervals 0 0 0 1 3 4 1 
 4.  Assesses 
breath sounds  0 0 0 0 5 5 0 
  
 
 
 
a. Time 
intervals 
 0 0 0 1 3 4 1 
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Section Category Subcategory Not 
relevant 
(a) 
 
Relevant 
but 
needs 
major 
revision 
(b) 
Total 
Not 
Relevant 
(a+b) 
Relevant 
but needs 
minor 
alteration 
(c) 
Very 
relevant 
(d) 
Total 
Relevant 
(c+d) 
Missing 
Data 
 5.  Recognizes 
tension 
pneumothorax 
 
0 0 0 0 5 5 0 
  a. Time 
intervals 0 0 0 2 1 3 2 
 6.  Performs 
needle 
decompression 
 
0 0 0 0 5 5 0 
  a. Time 
intervals 0 0 0 1 3 4 1 
 7. Re-assesses 
patient  0 0 0 0 4 4 1 
 8. Discusses 
need for chest 
tube insertion 
 
0 0 0 2 3 5 0 
Circulation          
 9. Pulses 
assessed  0 0 0 0 5 5 0 
 10. Direct 
pressure to 
control bleeding 
 
1 0 1 0 4 4 0 
  a. Time 
intervals 0 0 0 1 3 4 1 
 11. Applied 
tourniquet 
appropriately 
 
0 0 0 1 4 5 0 
  a. Time 
intervals 0 0 0 1 3 4 1 
 12. IV/IO access 
obtained  0 0 0 1 4 5 0 
  a. Time 
intervals 0 0 0 2 2 4 1 
 13 Administered 
fluids  0 0 0 3 2 5 0 
Disability   2 0 2 2 3 5 1 
 14. Assessed 
level of 
consciousness 
 
0 0 0 1 4 5 0 
 15. Assessed 
pupils  0 0 0 2 3 5 0 
 16. Recognizes 
need for Rapid 
Sequence 
Intubation 
 
0 0 0 0 5 5 0 
  a. Equipment 
preflighted 0 1 1 2 2 4 0 
  b. Pre-
oxygenated 
with 100% O2 0 0 0 1 4 5 0 
  c. RSI 
medications 
administered 0 0 0 0 4 4 1 
  1. 
Premedication 0 0 0 0 5 5 0 
  2. Induction 0 0 0 0 5 5 0 
  3. Paralytics 0 0 0 1 4 5 0 
  d. C-spine 
maintained 
during collar 
release 0 0 0 0 5 5 0 
  e. Patient 
intubated 0 0 0 2 3 5 0 
  f. C-collar 
reapplied 0 0 0 0 5 5 0 
  g. ET tube 
secured 0 0 0 0 5 5 0 
  
 
 
h. Considered 
PETCO2 0 0 0 0 5 5 0 
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Section Category Subcategory Not 
relevant 
(a) 
 
Relevant 
but 
needs 
major 
revision 
(b) 
Total 
Not 
Relevant 
(a+b) 
Relevant 
but needs 
minor 
alteration 
(c) 
Very 
relevant 
(d) 
Total 
Relevant 
(c+d) 
Missing 
Data 
Exposure          
 17. Exposes the 
patient  0 0 0 0 5 5 0 
 18. Implemented 
heat loss 
measures 
 
0 0 0 0 5 5 0 
  a. Blankets OR 0 0 0 0 5 5 0 
  b. Increase 
room 
temperature 
OR 0 0 0 0 4 4 1 
  c. Warmed 
fluids OR 0 0 0 1 3 4 1 
  d. Other 0 0 0 1 3 4 1 
F          
 19. Obtained full 
set of vital signs  0 0 0 0 5 5 0 
 20. Attached 
monitor  0 0 0 1 4 5 0 
 21. Inserted 
urinary catheter  0 0 0 1 4 5 0 
 22. Inserted 
gastric tube  0 0 0 2 3 5 0 
 23. Obtained 
labs  0 0 0 2 3 5 0 
  a. Trauma labs 0 0 0 0 5 5 0 
  b. Type and 
cross 0 0 0 0 5 5 0 
 24. Facilitates 
family/battle 
buddy 
 
0 0 0 1 4 5 0 
G          
 25. Assessed 
pain on 
appropriate pain 
scale 
 
0 0 0 1 4 5 0 
 26. Administered 
comfort 
measures 
 
0 0 0 1 4 5 0 
 27. Considered 
pain analgesia  0 0 0 0 5 5 0 
H          
 28. Obtained 
history  0 0 0 0 5 5 0 
 29. Assessed 
head/face  0 0 0 0 5 5 0 
 30. Assessed 
neck  0 0 0 0 5 5 0 
  a. C-spine 
maintained 
during neck 
inspection 0 0 0 0 5 5 0 
  b. C-collar 
reapplied 0 0 0 0 5 5 0 
 31. Assessed 
chest  0 0 0 0 5 5 0 
  a. Recognized 
need for 
escharotomy 0 0 0 3 2 5 0 
 32. Auscultated 
heart and lung 
sounds 
 
0 0 0 0 2 2 3 
  a. Recognized 
need for chest 
tube 1 0 1 0 4 4 0 
  
 
 
 
b. 
Appropriately 
set up chest 
tube 0 0 0 2 3 5 0 
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Section Category Subcategory Not 
relevant 
(a) 
 
Relevant 
but 
needs 
major 
revision 
(b) 
Total 
Not 
Relevant 
(a+b) 
Relevant 
but needs 
minor 
alteration 
(c) 
Very 
relevant 
(d) 
Total 
Relevant 
(c+d) 
Missing 
Data 
  c. Connected 
chest tube to 
suction 1 0 1 0 3 3 1 
 33. Assessed 
abdomen  0 0 0 0 5 5 0 
 34. Assessed 
pelvis  0 0 0 0 5 5 0 
 35. Assessed 
perineum  0 0 0 0 5 5 0 
 36. Assessed all 
4 extremities for 
N/V status 
 
0 0 0 1 4 5 0 
I          
 37. Maintained 
c-spine 
stabilized during 
log roll 
 
0 0 0 0 5 5 0 
 38. Assessed 
posterior 
surfaces 
 
0 0 0 0 5 5 0 
  a. Back 
inspected/ 
palpated 0 0 0 0 5 5 0 
  b. Placed on 
long board 
(stated) 0 0 0 1 4 5 0 
Other          
 39. Re-evaluated 
primary survey  0 0 0 0 5 5 0 
 40. Re-evaluated 
vital signs  0 0 0 0 5 5 0 
 41. Re-evaluated 
pain  0 0 0 0 5 5 0 
 42. Re-evaluated 
all identified 
injuries 
 
0 0 0 0 5 5 0 
          
Totals   4 1 5 48 329 377 18 
Percentage     1%   94% 5% 
 
Trauma Evaluation Tool to assess the performance in the video.  Overall inter-rater 
reliability of the tool using percent agreement was .92.  The tool was further assessed by 
dividing it into three categories:  witnessed task accuracy (.93), rating accuracy (.86), and 
time accuracy (.82).  While coefficients of .80 or greater are acceptable in most 
situations, those at .90 or greater are almost always acceptable (Neuendorf, 2002).  Inter-
rater reliability data can be found in Table 28 indicating acceptable levels of reliability.  
Five scenario-specific HEM Trauma Evaluation Tools were generated using the same 
format and categories as the modified HEM Trauma Evaluation Tool for data collection  
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Table 28   
Inter-rater Reliability Data 
 Rater 1 Rater 2 
Item Correct Incorrect Correct Incorrect 
Airway (Time hack within 5 seconds of master) 1  1  
Assessed 1  1  
Vocalization 1  1  
Obstructions 1  1  
Edema 1  1  
Discussed potential early intubation due to burn 1  1  
C-spine (Time hack within 5 seconds of master)  1 1  
Immobilized 1 1 1  
Manual stabilization 1  1  
C-collar applied 1  1  
Breathing (Time hack within 5 seconds of master) 1  1  
Applied O2 100% non-rebreather 1  1  
Rating 1  1  
Assessed breath sounds 1  1  
Rating 1  1  
ID’d tension pneumothorax 1  1  
Rating 1  1  
Needle decompression 1  1  
Rating  1 1  
Re-assessed patient 1  1  
Circulation (Time hack within 5 seconds of master) 1  1  
Bleeding controlled 1  1  
Rating 1  1  
Tourniquet applied 1  1  
Rating 1   1 
Pulses assessed 1  1  
IV/IO access obtained 1  1  
Rating 1  1  
Administered fluids  1  1 
1-2 liters of NS/LR 1  1  
Type and cross for blood 1  1  
Administer blood/blood products 1   1 
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 Rater 1 Rater 2 
Item Correct Incorrect Correct Incorrect 
Discussed rapid infuser for blood 1  1  
Disability (Time hack within 5 seconds of master)  1  1 
Assessed level of consciousness 1  1  
AVPU or GCS 1  1  
Assessed pupils 1  1  
Recognized need for RSI 1  1  
Equipment checked  1 1  
Pre-oxygenated with 100% O2 via NRB for 1 min 1  1  
RSI meds given in order 1  1  
Analgesia/Induction  1 1  
Sedation 1  1  
Paralytic 1  1  
Intubation (conducted by physician) 1  1  
C-spine held during collar release 1  1  
C-collar re-applied 1  1  
Assessed ETT placement 1  1  
ETT secured 1  1  
Discussed PETOC2 capnography 1  1  
Exposure (Time hack within 5 seconds of master)  1 1  
Exposes patient 1  1  
Implemented heat loss measures 1  1  
Blankets 1  1  
Increase room temperature 1  1  
Warmed fluids 1  1  
Other 1  1  
F (Time hack within 5 minutes of master) 1  1  
Obtained full set of vital signs 1  1  
Attached monitor - EKG 1  1  
Assessed perineum/inserted urinary catheter 1  1  
Inserted gastric tube 1  1  
NGT/OGT 1  1  
Obtained labs 1  1  
Trauma labs 1  1  
Facilitates family/battle buddy presence 1  1  
G (Time hack within 5 seconds of master) 1  1  
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 Rater 1 Rater 2 
Item Correct Incorrect Correct Incorrect 
Assessed pain on appropriate pain scale  1 1  
Monitored B/P and HR 1  1  
Administered comfort measures  1  1 
Considered pain analgesia 1  1  
Touched patient 1  1  
Gave verbal reassurances 1  1  
Other non-pharm measures 1  1  
H (Time hack within 5 seconds of master) 1  1  
Obtained history 1  1  
Assessed head/face 1  1  
Assessed neck 1  1  
C-spine maintained during neck inspection 1  1  
C-collar reapplied 1  1  
Assessed chest 1  1  
Recognized need for escharotomy 1  1  
Auscultated heart and lung sounds 1  1  
Chest tube insertion - Connected drainage tube to chest tube 1  1  
Connected chest tube to suction 1   1 
Monitored drainage system for leaks 1  1  
Assessed abdomen 1  1  
Assessed pelvis 1  1  
Assessed all 4 extremities for N/V status 1  1  
I (Time hack within 5 seconds of master) 1  1  
Maintained c-spine stabilization during log roll 1   1 
Assessed posterior surfaces 1  1  
Back inspected/palpated 1  1  
Placed on long board (stated) 1  1  
Other (Time hack within 5 seconds of master) 1  1  
Re-evaluated primary survey 1  1  
Re-evaluated vital signs 1  1  
Re-evaluated pain 1  1  
Re-evaluated all identified injuries 1  1  
Burn to face/chest/hands – considers burn calculation and 
appropriate fluid resuscitation 
1  1  
Depressed skull fracture 1  1  
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 Rater 1 Rater 2 
Item Correct Incorrect Correct Incorrect 
BKA to RLE 1  1  
Totals 93 10 96 7 
                                            Percentage 91% 9% 93% 7% 
                      Task accuracy 79 6 80 5 
                                             Percentage 92% 8% 94% 6% 
                      Rating accuracy 6 1 6 1 
                                             Percentage 86% 14% 86% 14% 
                      Time accuracy 8 3 10 1 
                                             Percentage 72% 28% 91% 9% 
 
in this project (Appendix D – H).  As discussed previously, these five scenarios all 
focused on the same skills that were required; however, the “storylines” changed to  
prevent the participant from performing through memorization of the previous scenario 
details, interventions, and outcomes. 
 Trauma scenarios were programed into the SimPad® using the SimDesigner® 
software by Laerdal™.  The HEM Trauma Evaluation Tool served as the script to 
develop the program scenario.  Programming allowed each participant to receive the 
same scenario details and responses.  Facilitator scripts were created to assist facilitators 
to use the correct trigger at the appropriate time while using the SimPad® (Appendix I – 
M).  The primary SimPad® was used to operate both ALS Simulators®, saving time  
spent programming and syncing multiple SimPads®. 
Step Five.  In Step Five, a change in practice is implemented and evaluated 
(Larrabee, 2009).  The project was conducted to assess two major aspects:  1) pre-training 
evaluations at specific time periods (i.e. baseline, 30 days, 3 months, 4-6 months, and 1 
year) to assess skills decay over time and 2) post-training evaluations at specific time 
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periods (same as those mentioned previously) to assess skill retention after receiving 
periodic training.  Consent was obtained prior to project start.  Participants were asked to 
sign the consent form after all of their questions were answered and demographic 
information was obtained.  Demographic data was collected to examine potential 
correlations among experience, performance, and skill and knowledge retention.  
Confidentiality of the data was assured by keeping the data in a locked location with 
limited access.  Anonymity of the subjects was assured through the use of a self-selected 
ID code (by picking a printed number on an index card) that was used on all documents.  
Each participant placed their self-selected ID code in an individually sealed envelope 
with their initials and birthdate on the front in the event they did not remember their ID 
code at any evaluation point.  Each participant wrote their ID code on the data sheet and 
placed their demographic data into an envelope immediately upon completion.  Pre- and 
post-evaluation sheets were placed in an envelope by the primary or associate 
investigator after each evaluation (so the participant did not know how they scored), and 
the participant wrote their ID code on the envelope.  Participants were randomly selected 
via coin toss for the intervention or control group by 1Lt Wilson during the consent 
process.  A total of three participants were a part of the intervention group and two 
participants were a part of the control group.   
  Baseline.  Prior to participant arrival, the primary investigator moulaged and 
prepared two ALS® human patient simulators (HPS).   Some moulage was fabricated 
prior to arrival and other simulated injuries were fabricated on the HPS in the simulation 
center.  Figure 6 depicts some of the injuries for Trauma Scenario 1a and 1b used during 
this timeframe.  An intravenous pump was also set up under the HPS’s bed to provide a 
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hemorrhagic effect with specific wounds.  Trauma supplies were set up on bedside tables 
and a resuscitation cart was brought to the head of the bed.  Lastly, the video camera was 
set up on a tripod to record all simulated events.  
  Baseline data was gathered from all participants (intervention and control groups).  
When participants arrived, each participants received a 10-minute HPS orientation and 
practice session (to explain where to find pulses, lung/heart/bowel sounds, procedure 
sites, etc.) and were given time to look over the trauma supplies and equipment available 
to conduct their trauma assessment and provide interventions.  Immediately after, they 
performed a 20-minute pre-test evaluation on the HPS without a debriefing; however, 
 
Figure 6.  Trauma Scenario 1a and 1b moulage examples. 
 
they were allowed to ask questions about the simulator.  Participants were brought into a 
separate room to review a 90-minute lecture on the trauma assessment on the computer to 
ensure consistency across participants, which included a video demonstration of a 
complete trauma assessment at the end of the voice-over lecture slides (Appendix N).  
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Immediately following the lecture, participants returned to the simulation center to 
perform a 20-minute post-test evaluation on the HPS and participated in a debriefing that 
lasted no more than 40 minutes facilitated by the primary investigator.  The scenario 
“storylines” were different between the pre- and post-evaluations on the HPS (HEM 
Trauma Evaluations 1a and 1b), but the task complexity was similar.  These data were 
used to calibrate the PPO model to determine training dosing for each individual.  
Comments made during the debriefing were video recorded and collected for qualitative 
purposes that will be discussed in Chapter IV. 
  30-day mark.  The intervention group was evaluated on the HPS 30 days after 
obtaining baseline data using HEM Trauma Evaluation 1c.  Preparation procedures were 
identical to that at baseline except that only one ALS® HPS was utilized.  Figure 7 
depicts some of the injuries for Trauma Scenario 1c used during this timeframe.   
  When participants arrived, they were given the opportunity to review the supplies 
and equipment to conduct the trauma assessment and provide interventions.  They were  
 
Figure 7.  Trauma Scenario 1c moulage examples. 
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then given the scenario which lasted approximately 20 minutes.  Participants engaged in a 
short debriefing after the simulated event.  These data were used to calibrate the PPO 
model. 
  Three-month mark.  The intervention group was evaluated on the HPS three 
months after obtaining baseline data using scenarios (HEM Trauma Evaluations 2a and 
2b) similar to the ones at baseline.  Preparation procedures were identical to those at 
baseline except for the injury pattern.  Figure 8 depicts some of the injuries for Trauma 
Scenario 2a and 2b used during this timeframe.   
  Participants were given the opportunity to review the supplies and equipment 
necessary for the scenario and performed a 20-minute pre-test evaluation on the HPS.  
Immediately following, they were brought to a separate room to review a 15-minute 
 
 
Figure 8.  Trauma Scenario 2a and 2b examples. 
 
training refresher lecture on the computer using voice-over slides (Appendix O) on the 
trauma assessment.  After the lecture, they conducted a 20-minute post-evaluation on the 
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HPS and participated in a debriefing facilitated by the primary investigator for no more 
than 40 minutes.  These final data points were used to finish calibrating the PPO model 
and predict when intervention group participants needed to return during the variable 
period. 
  Three- to six-month mark.  The intervention group returned at a variable point 
between three and six months based on the PPO data.  Because individuals had different 
knowledge and skill decay rates predicted by the model, participants were asked to return 
at a specific point during this time period.  Participants reviewed the supplies and 
equipment available for the scenario and performed a 20-minute pre-test evaluation on 
the HPS.  Immediately following, they were brought to a separate room to review the 
same 15-minute training refresher lecture on the trauma assessment they reviewed at the 
3-month mark.  They returned to the simulation center to perform a 20-minute post-
evaluation on the HPS and concluded with a debriefing lead by the primary investigator 
or Dr. Millwater for no more than 40 minutes.  Baseline scenarios (Trauma Eval 1a and 
1b) were re-utilized for this data collection.  Preparation procedures were identical to 
those at baseline. 
  One-year mark.  Both intervention and control group participants were asked to 
return to conduct their last simulation and asked to participate in a focus group on a 
separate day.  Each participant received a 20-minute evaluation on the HPS using Trauma 
Eval 1c.  Preparation procedures were identical to those at the 30-day mark.  Participants 
engaged in a short debriefing after the simulated event facilitated by the primary 
investigator.  The 90-minute focus group session occurred on a separate day when four of 
the participants were able to meet at the same time.  Participants shared their experiences, 
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addressed feasibility, and were asked to answer questions about resiliency after 
participating in this project.   
 Step Six.  Finally, the process is integrated and the change is maintained in Step 
Six (Larrabee, 2009).  For sustainable change, all nurses at the medical center must be 
aware of the practice change.  In addition, disseminating the results at major venues such 
at the ENA Conference, the Nursing Practice Oversight Course (NPOC), and multi-
service conferences and symposiums can gain global support for the training program.  
NPOC is an annual military course in which all Chief Nurses are briefed and educated on 
new nursing processes, Air Force Medical Service changes, and potential innovative 
ideas in the nursing services arena.  There are many breakout sessions that involve new 
research and evidence-based practice projects conducted throughout the enterprise. 
Evaluation and Outcomes 
Data collection instruments and procedures.  The following data collection 
instruments and methods were used in this project:  demographic data questionnaire, 
Hybrid Educational Method (HEM) Trauma Evaluation Tool, initial debriefing questions, 
focus group interviews, and a resiliency questionnaire.  Some tools were used in 
conjunction with others to make correlations whereas others were used to evaluate 
specific outcomes and feasibility of project implementation. 
Demographic data questionnaire. Demographic data was collected during the 
consent process.  Participants were asked to answer questions related to age, nursing 
experience, Air Force Specialty Code, and various trauma training and experiences 
(Appendix P).  Completed questionnaires were placed into an envelope by the research 
assistant and securely stored until data analysis.   
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HEM Trauma Evaluation Tool.  The primary evaluation tool used during the 
pilot to measure knowledge and skill retention over time was a HEM Trauma Evaluation 
Tool developed by the primary investigator using components of the TNCC’s TNP 
evaluation tool and the Trauma Team Assessment Tool.  The primary investigator created 
the evaluation tool that combined aspects of the primary and secondary assessments with 
required tasks and time hacks for each section.  Items in black lettering in the assessment 
section of the tool are the overarching tasks that should be completed (unless they are 
double starred—these are required items).  There were 34 black-lettered items that were 
evaluated in every scenario.  Red-lettered items listed under the black tasks are sub-tasks 
that should be done under each major task.  There were 32 to 46 red-lettered items that 
were evaluated in each scenario.  Since each scenario was slightly different (i.e. whether 
a rapid sequence intubation was warranted or not), this created a variance in the red item 
totals.  Black-lettered and red-lettered items were tallied on the bottom of the second 
page of the HEM.  The total number of completed or correct tasks of either colored items 
were divided into primary and secondary survey scores and percentages correct as well as 
total overall score and percentage for each color.  Only the black-lettered item “overall” 
percentages were used to calibrate the PPO model and predict participants’ performance 
at future time periods. 
The scenario was located on the top of the form and read verbatim by the 
facilitator.  The tool was also used as the “script” to program the human patient 
simulator’s SimPad®.  All injects required for the simulated event were annotated on the 
form in green lettering.  These included items that could be programmed into the 
SimPad® or had to be given by the facilitator conducting the simulated event.    
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Programmed scenarios were written in Laerdal’s SimDesigner® software program and 
uploaded into the SimPad®.  Program flowcharts for each scenario used in this project 
are located in Appendices Q – U. 
Data were collected to assess skill retention and decay at specific timeframes 
during the project and results were analyzed using the PPO model.  The threshold to 
calibrate the model was set at an overall score of 70%.  This was a combination of the 
primary assessment and the secondary assessment scores.  Since most military formal and 
informal courses use 70% as an acceptable proficiency level, the threshold for this project 
was also set at 70% to be consistent with military standards.   
Critical actions or “double starred” items were not treated the same way for this 
project as they will be when a full training plan is implemented in the facility.  These 
items constitute an automatic failure if missed during the systematic approach.  Since the 
purpose of the project was to gather data on skill retention and decay, failing individuals 
during the evaluation would have negated the results.  Therefore, the critical items missed 
were captured in the data collection as separate score, however they were calculated in 
the PPO model as a “black-item task” in the overall scoring.   
Time hacks were recorded to determine trauma assessment completion times and 
rating scores in the Breathing and Circulation sections of the primary assessment.  At the 
top of the HEM Evaluation Tool, the start time and end time determined the total length 
of the trauma assessment.  The rating score is based on the initial point when the 
participant entered that section (i.e. when the participant began assessing “breathing,” the 
time was annotated at the top of that section).  Therefore, a rating score was given for 
specific tasks conducted within a certain timeframe.  For example, if the participant 
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began the “Breathing” phase at 2:02, and he/she applied 100% oxygen via a non-
rebreather at 2:15, he/she would receive a score of 2 (per the criteria listed on the HEM 
Evaluation Tool).  Initially, the author also wanted to examine the time hacks of 
experienced versus inexperienced participants to determine a “gold standard” for nursing 
trauma assessments.  However, due to the low sample size, the author decided to forgo 
this measurement as it would not have provided accurate results. 
Simulated events were video recorded to ensure accurate times were recorded and 
all assessments and interventions were appropriately documented.  Videos were reviewed 
and performance was evaluated solely by the primary investigator.  Completed HEM 
Trauma Evaluation Tools were identified with the participant’s video identification 
number and securely sent to Dr. Jasztrembski for analysis using the PPO model via 
encrypted email. 
Initial debriefing questions. After the post-simulation event during the baseline 
data gathering period, participants were asked to answer five questions:  1) What did you 
think when you walked into your first assessment and then when you came into your 
second assessment? 2) What did you like about this experience? 3) What didn’t you like 
about this type of training or your experience today? 4) Based on your experience today 
and what you’ve seen, what would you do differently if you were the instructor? and 5) 
Do you think this training is useful and/or feasible for the deployment setting?  The 
debriefing was recorded for the primary investigator to carefully listen to the comments 
made by participants and identify potential themes among the questions for training 
improvement. 
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Focus group interview.  Participants were asked to share their training experience 
among other participants in a focus group following the final performance data collection 
completion.  The session was video recorded to further analyze participant comments to 
determine themes.  In addition, the facilitator asked three specific questions to determine 
feasibility of implementing this type of training within the medical center among all 
deploying nurses and possibly among different professions such as medical technicians, 
nurse practitioners, and physician assistants (Appendix V). 
Resiliency questionnaire.  Resilience is closely linked to self-esteem, self-
confidence, self-control/efficacy, and sufficient training (Bowles & Bates, 2010; Center 
for Deployment Psychology, 2013; Haith, 2009).  Since resiliency is a potential 
anticipated long-term outcome of this project, participants were also asked to fill out a 
questionnaire focused on their resiliency after experiencing the training in this project 
(Appendix W).  Although the 10 questions (rated true or false) posed in the questionnaire 
derived from well-established resiliency programs and tools, the questionnaire was not 
validated and could not be used to gather conclusive data.  The questions were re-worded 
from previous resiliency tools to make all the “true” answers indicate positive resiliency.  
Therefore, the more “true” answers the participant had, the more potential they were to be 
resilient.  The questionnaire was given at the end of the focus group interview and used to 
generate discussion and assist the primary investigator to determine if participant 
resilience was potentially affected by the training.  Questions covered four areas of 
interest:  self-esteem, self-control, self-confidence, and anxiety levels after training.   
Data analysis procedures.  Demographic, HEM Evaluation Tool, and Resiliency 
Questionnaire data were analyzed using descriptive statistics of frequency, means, and 
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ranges of findings.  Data captured using the HEM Evaluation Tool were also inserted into 
the PPO model to evaluate the trend of skill decay over time.  Data from black-lettered 
items on the HEM Evaluation Tool was put into the cognitive mathematical model to 
establish a one-step prediction of when the participant should return for training to 
maintain a set competency level.  The model also assists in determining the participant’s 
baseline ability (i.e. initial performance at the pre-simulation event) and his/her overall 
decay rate by calculating decay intercept, decay slope intercept, and logistic intercept 
incorporated in the PPO model.  This allowed the statistician to conduct correlations 
between observed data and model predictions. 
Additional analysis included correlations using Pearson’s r were conducted to 
compare demographics to determine possible effects on outcomes such as trauma 
assessment completion times, black and red task items, and baseline ability.  A one-way 
repeated measures ANOVA was performed on rating scores to determine if the rating 
scores when accomplishing specific tasks such as the time it takes to administer oxygen, 
assess breath sounds, identify a tension pneumothorax, perform a needle decompression, 
apply direct pressure to control bleeding, apply a tourniquet, and establish 
intravenous/intraosseous access improved over time. 
Lastly, a qualitative analysis was conducted on the focus group interview 
responses.  The purpose was to establish themes from participant comments concerning 
their experience with the training and feasibility of the training program throughout the 
facility as well as identify training program improvements. 
Summary 
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 Leadership within AFMS wants to ensure patients are receiving the best quality 
and safe care.  Evidence overwhelming supports the use of EBP to improve patient 
outcomes.  However, in order for EBP to be successful, leadership must commit to and 
support necessary practice changes.  The Model for Evidence-Based Practice Change 
framework provides an operational model to address a problem related to nurse trauma 
assessment competency to put this project on a triumphant course of implementation and 
sustainable change. 
The concern for trauma skill sustainability is a growing concern among AFMS 
leaders.  After a thorough review of literature, the author developed a long and short 
didactic session, simulation scenarios, and a validated and reliable evaluation tool to 
capture knowledge and skill retention and decay.  The Predictive Performance Optimizer 
model was applied to the data to show trends in decay to establish the “right dose” of 
training required to maintain essential trauma skills for deploying nurses. 
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IV.    PROJECT FINDINGS 
Demographics 
There were a total of five participants enrolled at the beginning of the project.  
One (20%) participant was between the age of 25-29 years, one (20%) was between the 
age of 30-34 years, and three (60%) were between the age of 40-44 years.  Two (40%) 
participants had one to three years of nursing experience,  one (20%) had three to five 
years of experience, and two (40%) had 18-21 years of experience.  One (20%) 
participant was an active duty clinical nurse, one (20%) was an active duty emergency 
nurse, two (40%) were active duty intensive care nurses, and one (20%) was a contractor 
with an unspecified nursing skillset.   
In order to determine if any demographic characteristics were related to 
performance outcomes, several other demographic characteristics were assessed using 
past history on trauma training and trauma experiences.  Three (60%) participants had 
never taken TNCC or Advanced Trauma Care for Nurses (ATCN) courses, one (20%) 
had taken ATCN one year prior to the start of the pilot, and one (20%) had taken TNCC 
three years prior to the start of the pilot.  None of the participants were currently or had 
been a TNCC instructor within the past eight years.  Because the medical center had a 
robust STARS-P training platform in the past, participants were asked if they had 
attended any of the trauma-specific courses offered within that program.  Four (80%) had 
never attended and one (20%) had attended at least one of the courses over one year ago.  
Two (40%) had never experienced trauma whereas one (20%) had a trauma experience 
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less than one month prior to starting the program and two (40%) experienced a trauma 
event over one year prior to the start of the program.  Finally, participants were asked 
where their last trauma experience occurred.  Two (40%) stated they had never 
experienced trauma while three (60%) experienced trauma at home station (not in a 
deployed setting) or in a civilian facility.  A further breakdown of demographics 
according to control and intervention groups can be found in Table 29.  Unfortunately, 
one participant in the control group did not complete the training at the one-year mark 
due to an unexpected deployment. 
Performance Scores 
Participants in the intervention group were assessed using the HEM Evaluation 
Tool at eight different points during the project whereas the control group participants 
were assessed at three different points.  At each data collection point, the HEM 
Evaluation Tool was used to calculate scores such as primary and secondary black-
lettered and red-lettered items, overall black and red-lettered items, and critical item 
scores.  Overall scores for combined black and red-lettered items ranged from 21 to 70 
and critical items ranged from three to seven in both the intervention and control groups 
at the baseline pre-simulation time period.  At the one-year point, overall combined black 
and red-lettered items ranged from 75 to 88 and critical item scores ranged from six to 
seven for the intervention group.  Since a participant in the control group did not 
complete the project, the only participant left in the control group scored a 72 on the 
combined black and red-lettered items and scored a six out of seven on the critical item 
category at the one-year mark.  In addition, ratings for certain time-specific tasks and 
trauma assessment completion times were collected.  No overall score was calculated  
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Table 29   
Demographic Data 
Variable Frequency = n % = p(100) 
 
Age 
    18-24 0 0% 
    25-29 1 20% 
    30-34 1 20% 
    35-39 3 60% 
    40-44 0 0% 
    45-49 0 0% 
    50-54 0 0% 
    55-59 0 0% 
    60+ 
 
0 0% 
Years of experience 
    <1 0 0% 
    1-3 2 40% 
    3.01-5 1 20% 
    5.01-8 0 0% 
    8.01-11 0 0% 
    11.01-14 0 0% 
    14.01-18 0 0% 
    18.01-21 2 40% 
    21.01-24 0 0% 
    24.01-27 0 0% 
    27.01-30 0 0% 
    30+ 
 
0 0% 
Current Air Force Specialty Code 
    46N1 (new clinical nurse <1 yr) 0 0% 
    46N3 (clinical nurse) 1 20% 
    46N3D (staff development nurse) 0 0% 
    46N3E (intensive care nurse) 2 40% 
    46N3G (obstetrical nurse) 0 0% 
    46N3J (emergency/trauma nurse) 1 20% 
    46F3 (flight nurse) 0 0% 
    46S1 (new operating room nurse <1 yr) 0 0% 
    46S3 (operating room nurse) 0 0% 
    46Y3A (women’s health nurse practitioner) 0 0% 
    46Y3B (pediatric nurse practitioner) 0 0% 
    46Y3H (family nurse practitioner) 0 0% 
    46Y3M (certified registered nurse anesthetist) 0 0% 
    Other 
 
1 20% 
How long ago did you take the Trauma Nurse Core Course (TNCC) or Advanced Trauma Care 
for Nurses Course (ATCN)?   
    Never 3 60% 
    1 year ago 1 20% 
    2 years ago 0 0% 
    3 years ago 1 20% 
    4 years ago 0 0% 
    More than 4 years ago 
 
0 0% 
Are you currently or have been a TNCC instructor over the past 8 years?   
    Yes 0 0% 
    No 4 80% 
    N/A 
 
1 20% 
How long ago did you attend the RSV to the Rescue, Operation Trauma, or Trauma Hodge-
Podge STARS-P training at the 88th Medical Group?   
    Never 4 80% 
    <3 months ago 0 0% 
    3.01-6 months ago 0 0% 
    6.01-9 months ago 0 0% 
    9.01-12 months ago 
 0 0% 
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Variable 
 Frequency = n % = p(100) 
    >1 year ago 1 20% 
 
Last actual trauma experience   
    Never 2 40% 
    <1 week ago 0 0% 
    <1 month ago 1 20% 
    1.01-3 months ago 0 0% 
    3.01-6 months ago 0 0% 
    6.01-9 months ago 0 0% 
    9.01-12 months ago 0 0% 
    >1 year ago 
 
2 40% 
Where was your last trauma experience?   
    I did not experience trauma 2 40% 
    Home station military facility 0 0% 
    Home station civilian facility 3 60% 
    Deployment 
 0 0% 
Participants:  n = 5   
 
among the ratings since the rating ranges varied based on the task.  Baseline trauma 
assessment completion times ranged from 10:00 minutes to 30:44 minutes among both 
the intervention and control groups.  Overall completion times at the one-year mark 
ranged from 17:00 minutes to 23:10 for the intervention group and the only control 
participant completed the trauma assessment in 17:42 minutes.  A summary of overall 
performance scores can be found in Table 30.   
Predictive Performance Optimizer 
All data points collected from simulation evaluations were inputted into the 
Predictive Performance Optimizer model and are reflected in Table 31.  Beginning after 
the first session, one-step look-ahead predictions were calculated.  The model was 
calibrated based on 1:n and predict n+1. 
Correlation analysis was conducted to measure the accuracy of the model’s 
predictions over time.  Observed measurements were correlated to the predictions of the 
model and are annotated as R2.  The maximum value of 1.0 indicates a perfect correlation
 
 
 
 
 
Table 30 
HEM Aggregated Performance Scores 
  Tasks 
 
  Primary survey black 
items Primary survey red items 
Secondary survey black 
items 
Secondary survey red 
items Overall black items Overall red items 
Combined overall black 
and red items Critical item score 
  
Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range 
Intervention                
 Baseline 
pre 
72 54-92 56 40-87 32 5-62 16 0-29 53 24-74 33 18-55 40 21-64 5 3-7 
 Baseline 
post 
92 85-100 67 59-78 74 71-95 44 28-61 86 76-94 58 47-71 70 59-78 7 6-7 
 30 day 92 92-92 62 54-71 71 71-95 35 22-50 80 71-88 51 41-63 64 59-78 7 6-7 
 3-mo pre 95 92-100 82 73-93 70 62-76 43 18-65 79 74-82 62 44-78 66 59-80 7 6-7 
 3-mo post 97 92-100 80 74-87 83 81-86 60 47-74 88 85-91 71 62-76 79 75-82 7 7-7 
 3-6 mos 
pre 
95 85-100 79 73-85 78 71-81 42 24-61 84 82-88 58 50-69 72 67-79 7 6-7 
 3-6 mos 
post 
97 92-100 83 78-85 84 81-90 52 33-61 89 88-91 70 60-76 78 72-82 7 7-7 
 1 yr 92 86-100 88 81-94 86 81-90 55 47-65 88 82-94 71 67-79 80 75-88 7 6-7 
Control                 
 Baseline 
pre 
85 77-92 67 60-73 57 43-71 36 18-53 68 56-79 49 36-61 58 46-70 6 5-7 
 Baseline 
post 
100 100-100 78 60-96 65 62-67 39 17-61 78 76-79 66 49-82 71 62-79 7 7-7 
 30 day N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 3-mo pre N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 3-mo post N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 3-6 mos 
pre 
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 3-6 mos 
post 
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 1 yr 
 
 
 
 
 
 
85 N/A 75 N/A 76 N/A 53 N/A 79 N/A 64 N/A 72 N/A 6 N/A 
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  Ratings 
 Time 
  Applied O2 100% NRB Assessed breath sounds ID’d tension pneumothorax 
Needle decompression 
performed Direct pressure applied 
Tourniquet application 
complete IV/IO access obtained 
Trauma assessment 
completion time 
  
Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range 
Intervention                
 Baseline 
pre 
0 0-0 0 0-0 3 0-3 2 0-3 1 0-2 1 0-2 2 1-3 19:20 10:00-
30:44 
 Baseline 
post 
0.5 0-1 1 0-2 1 0-3 1 0-3 1 0-2 2 1-3 3 2-3 22:30 16:18-
31:49 
 30 day 2 2-2 2 1-2 2 1-3 3 2-3 0.5 0-1 1 1-1 3 3-3 20:30 12:42-
28:29 
 3-mo pre 1 0-1 2 2-2 3 2-3 3 3-3 1 0-2 1 0-3 2 1-3 17:30 1115-
22:07 
 3-mo post 2 2-2 2 0-2 3 2-3 3 3-3 1 0-2 2 1-3 2 1-3 17:10 14:47-
19:56 
 3-6 mos 
pre 
1 0-2 2 1-2 3 2-3 3 3-3 1 0-2 2 2-3 3 3-3 16:15 12:09-
19:35 
 3-6 mos 
post 
1 0-2 1 1-2 2 1-3 3 2-3 1 0-2 3 2-3 3 3-3 19:20 15:43-
21:32 
 1 yr 2 1-2 1 0-2 1 0-1 2 0-3 2 2-2 1 0-2 2 0-3 22:00 17:00-
24:07 
Control                 
 Baseline 
pre 
0 0-0 2 2-2 1 0-3 2 0-3 1 0-2 3 2-3 3 3-3 18:00 17:27-
18:30 
 Baseline 
post 
0 0-0 2 2-2 2 0-3 2 0-3 1 0-2 3 2-3 3 3-3 21:45 19:07-
24:34 
 30 day N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 3-mo pre N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 3-mo post N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 3-6 mos 
pre 
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 3-6 mos 
post 
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 1 yr 
 
 
 
 
 
 
0 N/A 2 N/A 3 N/A 3 N/A 0 N/A 0 N/A 3 N/A 17:42 N/A 
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Table 31 
Performance Data 
 
 
 
Tasks Ratings Time 
  Primary 
survey 
black 
items 
Primary 
survey 
red items 
Secondary 
survey 
black 
items 
Secondary 
survey red 
items 
Overall 
black 
items 
Overall 
red items 
Combined 
overall black 
and red items 
Critical 
item 
score 
Applied 
O2 
100% 
NRB 
Assessed 
breath 
sounds 
ID’d tension 
pneumothorax 
Needle 
decompression 
performed 
Direct 
pressure 
applied 
Tourniquet 
application 
complete 
IV/IO 
access 
obtained 
Trauma 
assessment 
completion 
time 
I/V108                  
 Baseline 
pre 
69 40 29 18 44 27 36 6 0 2 3 3 0 0 3 10:00 
 Baseline 
post 
85 59 71 28 76 47 59 6 0 2 0 0 2 2 3 16:18 
 30 day 92 54 57 22 71 41 54 6 2 2 3 3 0 1 3 12:42 
 3-mo pre 92 73 62 18 74 44 59 6 1 2 2 3 0 1 3 11:15 
 3-mo post 100 74 86 47 91 62 75 7 2 1 2 3 0 3 3 14:47 
 3-6 mos 
pre 
100 80 71 24 82 50 67 7 2 1 2 3 0 2 3 12:09 
 3-6 mos 
post 
100 78 81 33 88 60 72 7 2 1 2 3 0 3 3 15:43 
 1 yr 92 88 86 47 88 67 78 7 2 2 1 3 2 1 3 17:00 
I/V125                  
 Baseline 
pre 
54 40 5 0 24 18 21 3 0 2 0 0 0 0 3 19:24 
 Baseline 
post 
92 63 95 44 94 56 72 7 1 0 2 3 2 1 3 28:26 
 30 day 92 61 71 33 82 50 64 7 2 2 1 3 0 1 3 25:58 
 3-mo pre 92 80 76 47 82 63 60 7 0 2 3 3 0 0 1 22:07 
 3-mo post 92 87 81 58 85 74 79 7 2 2 3 3 1 1 2 19:56 
 3-6 mos 
pre 
85 73 81 41 82 56 70 6 0 2 3 3 0 2 3 17:14 
 3-6 mos 
post 
92 85 90 61 91 75 82 7 2 0 1 2 0 2 3 21:00 
 1 yr 
 
 
 
 
 
 
85 81 81 53 82 67 75 6 1 0 1 2 2 0 3 24:07 
92 
 
 
 
 
  
Tasks Ratings Time 
  Primary 
survey 
black 
items 
Primary 
survey 
red items 
Secondary 
survey 
black 
items 
Secondary 
survey red 
items 
Overall 
black 
items 
Overall 
red items 
Combined 
overall black 
and red items 
Critical 
item 
score 
Applied 
O2 
100% 
NRB 
Assessed 
breath 
sounds 
ID’d tension 
pneumothorax 
Needle 
decompression 
performed 
Direct 
pressure 
applied 
Tourniquet 
application 
complete 
IV/IO 
access 
obtained 
Trauma 
assessment 
completion 
time 
I/V130                  
 Baseline 
pre 
92 87 62 29 74 55 64 7 0 2 0 0 2 2 1 30:44 
 Baseline 
post 
100 78 81 61 88 71 78 7 0 2 0 0 0 3 2 31:49 
 30 day 92 71 86 50 88 63 74 7 2 1 1 2 1 1 3 28:29 
 3-mo pre 100 93 71 65 82 78 80 7 0 2 3 3 2 3 2 19:34 
 3-mo post 100 78 81 74 88 76 82 7 2 2 3 3 2 3 1 Unable to 
obtain 
 3-6 mos 
pre 
100 87 81 60 88 69 79 7 0 2 3 3 2 3 3 19:35 
 3-6 mos 
post 
100 85 81 61 88 76 81 7 0 2 3 3 2 3 3 21:32 
 1 yr 100 94 90 65 94 79 88 7 2 0 0 0 2 2 1 23:10 
C/V126                  
 Baseline 
pre 
92 73 71 53 79 61 70 7 0 2 3 3 2 2 3 17:27 
 Baseline 
post 
100 96 62 61 76 82 79 7 0 2 3 3 2 3 3 24:34 
 30 day N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 3-mo pre N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 3-mo post N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 3-6 mos 
pre 
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 3-6 mos 
post 
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 1 yr 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
85 75 76 53 79 64 72 6 0 2 3 3 0 0 3 17:42 
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Tasks Ratings Time 
  Primary 
survey 
black 
items 
Primary 
survey 
red items 
Secondary 
survey 
black 
items 
Secondary 
survey red 
items 
Overall 
black 
items 
Overall 
red items 
Combined 
overall black 
and red items 
Critical 
item 
score 
Applied 
O2 
100% 
NRB 
Assessed 
breath 
sounds 
ID’d tension 
pneumothorax 
Needle 
decompression 
performed 
Direct 
pressure 
applied 
Tourniquet 
application 
complete 
IV/IO 
access 
obtained 
Trauma 
assessment 
completion 
time 
C/V140                  
 Baseline 
pre 
77 60 43 18 56 36 46 5 0 2 0 0 0 3 3 18:30 
 Baseline 
post 
100 60 67 17 79 49 62 7 0 2 0 0 0 2 3 19:07 
 30 day N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 3-mo pre N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 3-mo post N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 3-6 mos 
pre 
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 3-6 mos 
post 
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
 1 yr N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
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between the model and human performance.  Mean squared error (MSE) was calculated 
to determine the distance between observed performance (as indicated with black squares 
starting with Figure 9) and model predictions (as indicated with red squares).   
As mentioned previously, the black-lettered items listed on the HEM Evaluation 
Tool are the critical and overarching tasks that are required to meet the intent of each 
trauma assessment category.  The red-lettered items are sub-categories or tasks used to 
assist with completion of the overarching tasks.  Figure 9 compares the observed data 
with the model’s prediction for all three of the participants in the intervention group.  
When examining only the black-lettered (overarching/critical) items, R2 = 0.99 with an 
MSE of 0.001 after eight data measurements.  When examining black-lettered and red-
lettered (sub-category) items, R2 = 0.94 with an MSE of 002 after eight data 
measurements.  Lastly, when examining only the red-lettered items, R2 = 0.73 with an 
MSE of 0.008 after eight data measurements. 
In addition, individual parameter estimates were calculated:  decay rate, decay 
slope, and baseline ability.  Decay rate is interpreted as “overall forgetting” over time.  In 
other words, the smaller the number, the slower the decay rate.  The decay slope 
measures the sensitivity of mass trainings; the higher the number, the worse they will do 
over time if they receive mass training at the beginning of a learning cycle.  This means 
that individuals with a higher number on the decay slope are prone to do poorer over time 
when given front-loaded training with little spacing in between training opportunities.  
An average of the aggregate of decay rate and decay slope predicts when the individual 
should return to maintain the set competency standard.  This is what determines the
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Figure 9.  One-Step Look-Ahead Prediction based on eight data measurements for three 
participants in the intervention group.   
 
 
model prediction (as indicated by the red squares on Figures 9 and 10).  Lastly, baseline 
ability essentially measures the individual’s potential to perform during the baseline pre- 
test.  The higher the value, the more ability the individual has to perform better at 
baseline.  Individual parameters for the participants in the intervention group are listed in 
Table 32. 
97 
 
 
 
Figure 10.  One-Step Look-Ahead Prediction (black items only) of knowledge and 
retention skills of three participants 48 months after the start of the pilot. 
 
Table 32   
Individual Parameter Estimates 
  108 125 130 
Decay Slope (sensitivity to lack of spacing) 0.024 0.187 0.001 
Decay Rate (overall forgetting) 0.014 0.020 0.022 
Baseline ability (ability to perform at baseline) 1.500 0.745 1.500 
 
Since knowledge and skills retention is an outcome of this project, a one-step 
look-ahead prediction was generated based on the PPO model to examine skills decay 
over the course of another year.  Figure 10 depicts the prediction of knowledge and skill 
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retention of black-lettered (overarching/critical) items among the three participants in the 
intervention group in 48 months after the start of the project. 
Correlations Between Demographics and Performance 
In order to assess possible influences of demographic characteristics and outcome 
measures, correlations were calculated using Pearson’s r.  Analysis included correlation 
between performance measures at baseline (pre-test) and the final post-test (1 year mark) 
to years of experience, the last time the participant took TNCC or ATCN, and the 
participant’s last trauma experience.  The breakdown of performance measures is found 
in Table 33. 
Strength of the relationships was determined using Cohen’s (1988) guidelines:  
small (r = 0.10 to 0.29), medium (r = 0.30 to 0.49), and large (r = 0.50 to 1.0).  Despite 
the strength of the correlations listed in Table 33, all but one (red items and attendance of 
a TNCC or ATCN course) were not statistically significant (p = 0.05).  Years of 
experience had a strong correlation with pre-test black (0.87), red (0.94), and black and 
red items (0.89), and completion time (0.93), as well as with the final post-test 
measurements of black (0.81), red (0.99), and black and red items (0.95).  However, it 
only had a moderate correlation when comparing completion times during the final post-
test (0.48).  When comparing years of experience to baseline ability, there was a 
moderate correlation (0.40).   
The time elapsed from when the participants last took a TNCC or ATCN course 
was compared to performance.  There was a strong negative correlation during the pre-
test measurements for black (-0.92), red (-0.98), and black and red items (-0.94) and 
completion times (-0.89), as well as with the final post-test performance of black (-0.87), 
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Table 33   
Correlations Between Performance and Specific Demographics 
  Years 
Experience 
Time Since 
TNCC or 
ATCN Course 
Last Trauma 
Experience 
Pre-test Black Items 0.869567205 -0.917662935 -0.114707867 
 Red Items 0.941679207 -0.972426475 -0.284247739 
 Black and Red Items 0.896661987 -0.939100861 -0.171948045 
 Completion Time 0.936566379 -0.893405147 -0.835766106 
Final Post-test Black Items 0.807183004 -0.866025404 0 
 Red Items 0.994191626 -1 -0.5 
 Black and Red Items 0.946034927 -0.975417269 -0.296866125 
 Completion Time 0.478527905 0.478527905 0.478527905 
Baseline Ability  0.403890348 -0.5 0.5 
 
red (-1), and black and red items (-0.98).  However, there was a moderate positive 
correlation when comparing completion time to the last formal trauma training received 
(0.48).  In other words, the longer that time had elapsed since their last course, the slower 
they performed the trauma assessment during their final post-test assessment.  When 
examining baseline ability, there was a moderate negative correlation to the time since 
participants last took a formal trauma training course (-0.5).  The longer the time since 
their last course, the lower their baseline ability. 
 Lastly, the last trauma experience the participants had was compared to their 
performance during the pre-test and final post-test.  There were weak negative 
correlations to their performance of black (-0.11), red (-0.28), and black and red items    
(-0.17) during the pre-test, however there was a strong negative correlation to completion 
time (-0.84).  The more time elapsed from their last trauma experience, the faster they 
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completed the assessment.  During their final post-test, there was no correlation between 
the time since their last trauma experience to their performance of black items (0.0), a 
moderate negative correlation with performance of red items (-0.5), and a weak negative 
correlation with performance of black and red items (-0.30).  However, there was a 
moderate positive correlation with completion times (0.48).  The longer time that had 
elapsed since their last trauma experience, the slower they completed the assessment.  
Interestingly, there was a moderate positive correlation between their last trauma 
experience and baseline ability (0.5)—the longer their last experience, the better their 
baseline ability.   
Rating scores were also evaluated to determine if they changed significantly over 
time.  A one-way repeated measures ANOVA was performed over the eight testing 
events to compare changes in performance over time.  The effect of the event was 
significant—F(7,14) = 2.839, p = 0.46.  Scores generally improved with increased 
training and the lowest scores occurred during the pre-test.  
Initial Debriefing Data 
Question 1.  Participants were asked, “What did you think when you walked into 
your first assessment and then when you came into your second assessment?”  All 
participants felt the second assessment went better than the first, especially after 
receiving the 90-minute lecture.  One participant did state that she felt like she performed 
slower on the second assessment because she was thinking too much about the “A 
through I” system and “lost” her “flow.”  The two individuals with previous trauma 
training felt unorganized and had difficulty remembering all the trauma assessment steps 
on the first assessment but felt it was “like riding a bike” after reviewing the lecture—it 
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served as a “refresher.”  The other three participants drew from their previous medical-
surgical and emergency medical technician training to assess the first trauma patient but 
felt much more comfortable performing the second assessment once they understood the 
system for trauma assessments. 
Question 2.  Participants were then asked, “What did you like about this 
experience today?”  One individual stated, “You can get your rhythm back or learn the 
process.”  Two participants said they liked the trauma assessment video in particular and 
one described the moulage as “highly effective.”  Overall, participants felt the training 
enhanced their critical thinking skills and enjoyed the complexity of the scenario. 
Question 3.  Participants were asked, “What didn’t you like about this type of 
training or your experience today?”  Two participants stated this type of training should 
not take the place of “real-world patient experiences” but agreed this type of training is a 
way to maintain and sustain skills in between patient exposures.  One individual stated 
that she thought the lecture was long and would have taken notes if she knew that she 
could.  Another individual would have liked a hands-on portion to the lecture between the 
two simulation evaluations to practice. 
Question 4.  Participants were asked, “Based on your experience today and what 
you’ve seen, what would you do differently if you were the instructor?”  All participants 
had different suggestions that included using a high-fidelity simulator versus a medium-
fidelity simulator, taking notes during the lecture, having an algorithm to calculate burns, 
using part-task trainers to become competent in specific tasks before “putting it all 
together” in a full trauma assessment, adding a hands-on component to the lecture to 
practice, and add more people to the trauma assessment to make it more realistic.  One 
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participant had difficulty with transitioning between acquiring responses directly from the 
simulator and verbal injects from the facilitator.  The ALS® HPS utilized was limited in 
specific functions—pulses could only be obtained in bilateral carotid, left brachial, and 
left radial areas, pupils did not respond to light, and chest movement began to cease 
toward the end of the scenario due to the lack of air in the small air reservoir. 
Question 5.  Lastly, participants were asked, “Do you think this training is useful 
and/or feasible for deployment training?”  All participants agreed this type of training 
was very useful and feasible for deployment training, however one individual did not feel 
this should be used with novice nurses who have not at least attended TNCC or ATCN 
previously.  There was a concern by one individual that it may be difficulty to “carve [the 
training] out of people’s schedule.”  However, another individual felt that even though 
this training was focused on trauma, it “transcends into everyday patient care.” 
Focus Group Data 
Question 1.   Participants were asked, “Would this type of training work in the 
current environment?”  All participants felt the training was valuable.  One participant 
specifically stated, “We have to make the time to stay proficient and taking 15 to 30 
minutes, whatever it would take, everyone could make that.  It’s a matter of making it 
valuable and everyone making it a valuable experience.”  Two participants stated 
although this type of training should not be a replacement for training platforms such as 
C-STARS Baltimore where participants work with live trauma patients, it is a great way 
to stay proficient between those experiences.  Most were concerned there was no balance 
between deployment training and those who were sent “out the door” without the proper 
training.  One individual suggested this training should be treated like the Air Force 
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Physical Fitness Test—“If you go downrange and you are not competent, and someone 
loses their life because you weren’t prepared, that’s bad.”  There was a concern about 
other military treatment facilities that do not have as competent simulation staff and as 
robust a simulation center as the one at the medical center—would they be able to 
conduct this type of training in their facilities?  One individual performed all the training 
on his time off.  He stated, “For me, it wasn’t a big deal.  If you’re motivated to learn, it’s 
not a problem.  I imagine most of the people I work with wouldn’t mind coming in to do 
this because we do all of our [training] on our off time.  If it was integrated with the 
schedule, I can’t see why anyone would not want to do it.”  All agreed this type of 
training was more feasible than a plethora of computer-based training or 12 hours of 
reading.  In addition, all felt the training environment was non-threatening, and it was ok 
to make a mistake. 
Question 2.   Participants were asked, “Was this training modality helpful in 
obtaining and/or maintaining trauma knowledge and skills?”  All participants agreed the 
training helped them to obtain and maintain trauma assessment knowledge and skills.  
One stated the lecture was a great refresher while another stated he benefitted more from 
the debriefing after each session where the primary investigator explained what he had 
missed so next time he did not forget.  One stated, “We should train like this throughout 
the year so that you don’t feel like you’re getting bombarded before a deployment.”  
Another stated that she was a previous emergency nurse in the civilian sector before she 
joined the Air Force.  She was assigned to the medical-surgical unit as an active duty 
nurse, and she felt she was losing her trauma assessment skills.  She volunteered to 
participate in this project to revitalize her skills.  She was then moved to the Internal 
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Medicine Clinic where she mostly dealt with telephone consults—“You can really forget 
a lot in just one year when you are not dealing with patient care every day.”   Two 
participants stated if they could do this type of training on the weekends and at night, it 
would be beneficial.  All agreed that TNCC renewals every four years was too long, no 
matter what the individual’s experience level is. 
Question 3.   Participants were asked, “Do you envision this training to be 
utilized in other professions such as medical technicians, nurse practitioners, and 
physician assistants?”  All participants agreed this training could be used by different 
disciplines.  One individual suggested building a curricula for the entire year, especially 
for the clinic personnel since “we need it the most.”  Another individual stated, “As 
nurses and medics, we should be trained to the level of the physicians.  A MASCAL 
(mass casualty) can take over an ED (emergency department)—everyone can find 
themselves in a position to have to do something outside their scope as a physician is 
talking them through a procedure.”  All agreed an increase in knowledge or skills outside 
the scope of practice should not give nurses and medics the permission to perform these 
tasks outside of an emergent situation such as a MASCAL and without the supervision of 
a physician. 
Resiliency Questions.   Participants were given a questionnaire with 10 questions 
at the end of the focus group interview to assist the primary investigator determine if the 
trauma training they received helped make them more resilient with higher scores 
indicating a higher tendency toward resiliency.  Among four participants in the focus 
group, 50% of the questions were answered as with a “true” response.  Among the other 
five questions, “false” responses ranged from one to two within each question.  The last 
105 
 
 
 
three questions were specifically related to the trauma training they received.  Four 
participants circled “true” for all three questions, and one circled “true” for two of the 
three questions and circled “false” for the question pertaining to a reduction in her 
anxiety level toward a future deployment due to the trauma training she received.  A 
further breakdown of the resiliency question results can be found in Table 34. 
Table 34 
Resiliency Questionnaire Data 
Questions Frequency = n % = p(100) 
1.  I think more about my successes than my failures.   
    True 2 50% 
    False 
 
2 50% 
2.  I feel I am just as (or more) competent as others I work with.   
    True 4 100% 
    False 
 
0 0% 
3.  I feel I am just as (or more) confident as others I work with.   
    True 4 100% 
    False 
 
0 0% 
4.  I allow myself to make mistakes.   
    True 3 75% 
    False 
 
1 25% 
5.  I learn from my mistakes.   
    True 4 100% 
    False 
 
0 0% 
6.  I feel I have control of my immediate surroundings.   
    True 3 75% 
    False 
 
1 25% 
7.  I do not usually worry that I am ineffective and incompetent.   
    True 3 75% 
    False 
 
1 25% 
8.  I feel that trauma training I received increased my confidence.   
    True 4 100% 
    False 
 
0 0% 
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Questions Frequency = n % = p(100) 
9.  I feel the trauma training I received increased my competence.   
    True 4 100% 
    False 
 
0 0% 
10.  I feel the trauma training I received reduced my anxiety toward a future deployment.   
    True 3 75% 
    False 
 
1 25% 
Participants:  n = 4   
 
Summary 
A total of five participants were recruited at the beginning of the project.  Ages 
and years of experience widely varied and most had never taken TNCC or ATCN, but 
60% had previous exposure to trauma events in a civilian facility, although it was not 
recent.  Eight rounds of collected data were inputted into the PPO model to determine 
when participants needed to return to maintain a set competency level.  A correlation 
analysis was performed on the model predictions as compared to the observed 
measurements resulting in an R2 = 0.99 with an MSE of 0.001 after eight data 
measurements while examining the black-lettered (overarching/critical) items.  Individual 
parameter estimates were calculated to assist with model predictions that included decay 
slope, decay rate, and baseline ability.  Predictions were calculated to 48 months; this is 
the same timeframe for recertification for TNCC and ATCN.  Pearson r correlations were 
conducted between performance and specific demographics using Cohen’s (1988) 
guideline to determine the strength of the correlations.  Initial debriefing and focus group 
interview data was qualitatively analyzed for themes about participants’ training 
experiences and identify training program improvements.  Lastly, resiliency questions 
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allowed the primary investigator to assess participants’ resiliency, especially after their 
training experience.
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 V.  DISCUSSION 
 This project examined the use of a hybrid educational method to train Air Force 
nurses in trauma assessment and its effects on knowledge and skills retention over the 
course of a year as well as its potential effect on resiliency.  In addition, it evaluated the 
use of the PPO model to determine the appropriate “dosing” of training for individuals.  
Overall, the combination of didactics and simulation is an effective way to deliver 
education to affect all three domains of learning:  cognitive, affective, and psychomotor 
(Dreifuerst, 2009; Rovai, Wighting, Baker, & Grooms, 2009; Sando et al., 2013).  In 
addition, this type of training maintained retention of critical core knowledge and skills 
over a year when using a prescribed training plan at specific time periods.  With the 
growing concerns of decreased deployment opportunities and lack of robust military 
treatment facilities and access to civilian hospitals, active duty Air Force nurses are in 
jeopardy of losing these vital skills.  Simulation provides a “close second” to the real 
patient care environment; situations can be replicated to maintain a set level of 
competency over time.  However, simulation cannot be used effectively without 
establishing a solid cognitive baseline through the use of didactics that includes voice-
over slides and a performance video that “puts it all together.”  Combining multi-modal 
didactics and simulation captures the four perceptual learning preferences:  visual, aural, 
read/write, and kinesthetic (Leite, Svinicki, & Shi, 2010).  Participants in this project 
enjoyed the training format as it was utilized and felt the way it was presented allowed 
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participants to learn the material effectively, despite their experience with or exposure to 
trauma. 
 Utilization of the PPO model provided the primary investigator a way to 
determine individualized training plans to assist participants in maintaining a set 
competency level.  Since individuals learn and retain knowledge and skills at different 
rates, the PPO is a highly effective way to evaluate decay rates and prescribe the 
appropriate “dose” of training at specific time periods.  Preliminary data at the three-
month mark (after five data points) predicted that Participants 125 and 130 could return at 
360 days and still be able to maintain the 70% threshold, whereas Participant 108 had a 
prescription to return in 61 days to maintain the same threshold.  Therefore, during the 
“variable three to six-month” period, Participant 108 was asked to return in June (within 
the 61 days), whereas the Participants 125 and 130 were asked to return at the six-month 
mark (since that timeframe was already established as a data collection point). 
 The data also raised a question about how quickly the model could be “calibrated” 
to provide accurate predictions.  At the start of the project, the primary investigator was 
instructed to provide five data points before the model could be calibrated to give an 
accurate prediction.  However, it was apparent after three data points, the model was 
accurate in determining the appropriate timeframe the individual was to return to 
maintain a competency level of 70% or better.  However, the spacing effect may have 
assisted the calibration process during this project.  In previous studies conducted by Dr. 
Jastrembski, data points were entered into the PPO model where the spacing difference 
occurred within a few days to a few weeks and required more data points to calibrate the 
model (personal communication, T. Jastrembski, February 19, 2016).  During this 
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project, it appeared waiting at least 30 days after initial baseline data collection resulted 
in accurate predictions after three data points for all three intervention participants.  The 
model became even more accurate with each data collection period as evidenced by 
Figure 9.  It is important to note the more time that elapses between data points could 
create more “noisy” or less accurate predictions as a function of how far away the next 
prediction will be.  For example, when comparing weather, a forecast three hours from 
now will be more accurate than a forecast three days from now.  However, in this 
particular data set, the predictions were good and the error was low regardless of how far 
away the next prediction was.  Larger samples or greater variability among participants 
may potentially influence confidence intervals about the model’s point predictions 
(personal communication, T. Jastrzembski, February 26, 2016). 
 When evaluating individual parameter estimates, Participant 108 was the least 
experienced but had the lowest decay rate whereas Participant 130 had the most 
experience but had the highest decay rate.  Overall, Participant 130 performed the best 
over the other two participants at each specific time period.  This can be attributed to her 
level of experience and her high baseline ability. 
 While not statistically significant, correlation results among years of experience, 
formal trauma training, trauma experiences, and overall completion of black and red tasks 
were as anticipated.  More experience in trauma and nursing in general, attending formal 
trauma training, and increased exposure to trauma led to greater task completion.  These 
external factors were also correlated with baseline ability but not with decay rate.  Decay 
rates are intrinsic factors that makes every individual unique and therefore requires an 
individualized training plan.  Baseline ability can be significantly influenced by external 
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factors such as previous training or experience when accomplishing a similar task 
(personal communication, M. Walsh, February 26, 2016).  An unanticipated result of 
these correlations was the longer amount of time required by experienced participants to 
complete the trauma assessment.  In addition, the less experienced participants increased 
their time to complete the trauma assessment with every additional simulation and 
training they received.  Experienced participants completed more black and red tasks and 
had higher rating scores but were slower in completing their trauma assessment.  As time 
to complete trauma assessments increased, inexperienced participants completed more 
black and red tasks and rating scores improved.  A similar phenomenon was also 
identified in Bisseret’s (1981) study examining the use of signal detection theory among 
air traffic controllers using radar.  Although trainees were able to discriminate better than 
experienced controllers (i.e. recognized signals quicker), the latter exercised a greater 
degree of caution.  In other words, although the experienced controllers were slower, they 
were more accurate due to better judgment versus using pure calculation.  In this project, 
inexperienced participants rapidly recognized overt signals such as hemorrhaging and 
decreasing oxygen saturation levels but missed many of the tasks that would prevent 
future complications although they completed their trauma assessment quicker than the 
experienced participants.  Experienced participants demonstrated methodical thought 
processes that identified not only the overt signals but the subtle signs that could result in 
future complications and responded accordingly, resulting in a longer trauma assessment 
completion time.  Although time is critical when performing trauma assessments, it is 
more important to take extra time during the trauma assessment to identify subtle changes 
and mitigate potential life-threatening conditions that may ensue.  Although the 
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correlations may not have been statistically significant, it does not mean the results are 
not clinically significant.  Melnyk and Fineout-Overholt (2011) state studies that have 
small sample sizes such as those in this project may be deemed statistically not 
significant but can be clinically meaningful.   
 During the focus group, all participants in the intervention group and one 
participant in the control group attended.  All agreed this type of training was effective in 
maintaining critical trauma assessment skills.  Although most of the participants used the 
word “overwhelmed” to describe their first simulation experience, they stated the first 
multi-modal didactic session allowed them to recognize what they had done incorrectly 
during their initial performance, solidify why certain procedures and thought processes 
were important, and assisted them with a systematic approach to handling any trauma.  
They liked reading the words on the slides, hearing the explanations while viewing the 
slides, and watching a video that put all the information together in a systematic way with 
key points that popped up during the video. 
Feasibility 
When discussing feasibility of this type of training within their facility and other 
locations across the Air Force, participants all agreed it was feasible if their leadership 
understood the value of the program and stressed its importance throughout the facility.  
There are a few anticipated barriers to full implementation.  The medical center’s 
Medical Readiness Office is responsible for filling all deployment taskings and ensures 
all training is accomplished in accordance with Air Force instructions.  The type of 
training is determined by the Unit Type Code (UTC) to which the deploying member is 
assigned.  Medical Readiness personnel are often tasked with other additional duties 
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which can hinder some of the deployment processes.  Implementing this program may 
increase the workload for the Medical Readiness Office staff since it would become an 
additional training requirement that will need to be tracked and enforced.  In order to 
create a true individualized training program using the PPO model, it will require at least 
one 90-minute didactic session, three simulated events, and three debriefing sessions in 
order to calibrate the model.  Based on the individual’s performance, the model will 
predict when he/she must return to maintain competency.  This may require more training 
in a one-year period to maintain that competency level, depending on the decay rate and 
baseline ability of the individual.  Although individualized training will save time having 
to administer refresher training over time, the initial training requirement may hinder 
feasibility in the military medical treatment facility.  The Medical Readiness Office 
reports to the Medical Support Squadron Commander who ultimately reports to the 
Medical Center Commander.  Unless this program is mandated by either the Group 
Commander or Squadron Commander as a part of the readiness training requirements, the 
Medical Readiness Office will most likely not assist in program implementation.   
The Medical Center Chief Nurse has the authority to mandate specific nursing 
training.  The Chief of the Nurse Corps recently restructured RSV skill training to align 
core nursing and essential readiness knowledge and skills for all types of nurses 
(medical-surgical, critical care, emergency, obstetrics/labor and delivery, flight, and 
operating room).  Timing is ideal to implement this program with the rollout of the new 
Operational and Clinical Skills job-specific checklists (formerly known as RSVs).  Once 
the Chief Nurse makes this training mandatory within the facility, attendance will no 
longer be an issue.  Middle management will ensure their personnel are appropriately 
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scheduled to attend training and will be less likely to remove them from training without 
providing a suitable alternative to attend in the near future.  However, scheduling nurses 
off the units may place a burden on staff to maintain patient care while releasing nurses to 
attend this training. 
Ever-changing staff is the nature of the military healthcare system.  Nurses 
typically move between their three- and four-year mark—sometimes sooner especially if 
an overseas assignment becomes available or a career-broadening opportunity arises.  It 
is very difficult to maintain continuity in this kind of environment, therefore training may 
vary from location to location or from nurse to nurse.  Highly effective training must be 
standardized across facilities; however, it may not be entirely feasible everywhere. 
In addition to changing staff, simulation center capabilities across Air Force 
medical treatment facilities are inconsistent.  While all designated medical centers in the 
Air Force have designated simulation centers, equipment varies from location to location.  
Medical treatment facilities may have simulation equipment such as human patient 
simulators and part-task trainers, but simulation-trained personnel are often lacking.  
While it may appear easy to use on the surface, personnel must be trained in not only 
equipment operation but in scenario development and programming based on best 
practice standards in order to promote optimal outcomes. 
Based on project findings, training time requires participants to dedicate 6.8 hours 
during the first year.  Since the model has shown promise of good predictions after three 
data points, the recommendation is to perform a pre-simulation, 90-minute didactic 
training, post-simulation, and debriefing during the baseline and a single simulation with 
a debriefing at the 30-day mark.  After the model determines an individual’s training 
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prescription, there is no longer a need for a pre-simulation at the specified timeframe.  
The participant should only require the 15-minutes didactic refresher, a post-simulation, 
and a debriefing.  This will cut required training time by at least 50% to maintain 
competency, depending on the participant’s decay rate and baseline ability. 
There is potential for this project to serve as a template for other nursing, medical, 
and deployment training in the future.  The training presented in the project was focused 
on a single nurse performing an assessment at one time.  Realistically, trauma 
assessments are conducted by a team in a trauma bay, emergency room, or designated 
mass casualty collection point.  Future exploration of this training should include 
assessing individuals as part of a team.  The same tool, or a similar version, could be 
utilized, but it may require more than one facilitator to assist in the assessment since 
many of the tasks will be completed simultaneously. 
Return on Investment 
Return on investment is important to executive leadership when implementing 
new programs within their facility.  If individualized training can save personnel over 
50% in training time over the course of a year, that time is regained by providing patient 
care within the facility.  Initially, participants may have to dedicate 3.3 hours within a 30-
day period.  However, if the model predicts they do not need to return for 12 or 24 
months, they only dedicated 3.3 hours over one to two years.   
One of the largest expenses when using simulation involves the purchase of 
human patient simulators.  The key is to the training objectives and in what capacity the 
simulator will be utilized.  Often, simulation company representatives try to sell novice 
purchasers simulators with “bells and whistles” they do not need.  Consulting with 
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simulation experts along with establishing training objectives early in the process will 
allow participants to meet educational needs while providing the organization with a cost-
effective solution.   
Simulation involves a rather large logistical tail.  It is important to consider 
purchasing extended warranties and multi-year maintenance and service plans.  When 
this type of technology breaks or becomes inoperable, it is expensive to fix without a 
service plan in place.  These maintenance agreements also extend the life of the 
simulator.  In addition, training supplies will be required to enhance the simulation 
experience.  The cost of these supplies can add up quickly if not monitored closely.  
Many supplies can be re-utilized and re-purposed for multiple simulated events.  Expired 
supplies from other units in the medical facility can decrease the need to purchase items 
on a regular basis.  Lastly, dedicated simulation staff is recommended.  However, 
acquiring staff who are highly competent in simulation operations and coordination is 
often difficult.  Medical simulation using human patient simulator is a relatively new 
concept and there are few medical personnel who have the skills and knowledge in 
simulation.  Operations are more than just turning on the simulator and letting it run 
itself.  Many simulators must be programmed to run a scenario.  Having a strong medical 
background in medicine is imperative in medical simulation; this allows simulation 
operators to stray from a programmed scenario and follow a participant or team of 
participants down the “rabbit hole” and have the simulator respond accordingly to 
provide a realistic experience.  Simulation operators with experience can become an 
expensive endeavor; however, a good operator is worth his/her weight in gold.  Although 
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there is a large cost at the start of a simulation program, the benefits far outweigh the 
costs over time as evidenced by this project. 
Literature has demonstrated that resilience is improved and strengthened through 
relevant and substantial training (Bowles & Bates, 2010; Center for Deployment 
Psychology, 2013; Haith, 2009).  Based on the resiliency evaluation during the focus 
group and subsequent discussion, participants believe this training is beneficial to build 
resiliency.  They described how the training has given them the confidence to perform 
sufficiently during a trauma situation in the future.  Four of the five participants stated the 
training also decreased their anxiety to deploy.  Resiliency is linked to productive 
personnel; if participants of this training have been given the right tools to perform 
appropriately during trauma experiences, they are less likely to experience emotional and 
psychological issues that interfere with their performance when they return home.  A 
future study is recommended to evaluate resilience after receiving HEM and returning 
from a deployment using a validated and reliable psychometric tool such as the 
Professional Quality of Life Scale or the NASA Task Load Index (TLX) (Hart & 
Staveland, 1988; Stamm, 2010).  
Lastly, the goal is to improve patient care on the battlefield.  The training has 
significant potential to improve overall morbidity and mortality.  Unfortunately, linking 
specific nurses to patients in a different theater to determine whether the training they 
received had a direct impact on their morbidity or mortality will be next to impossible to 
obtain.  As the program gains momentum and acceptance throughout the entire Air Force 
Nurse Corps, that resiliency and morbidity and mortality outcomes can be re-visited for 
further data collection and analysis in terms of resiliency and actual patient outcomes. 
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Limitations 
There were several limitations in this project.  Although members were instructed 
not to study prior to any of the training and data collection sessions, the primary 
investigator could not control the participants’ deployment training requirements.  One 
participant took TNCC Provider Course in February 2015 (Month Two) and the TNCC 
Instructor Course in September 2015 (Month Nine).  She taught two classes since 
September, focusing on abdominal, pelvic, and spine lectures and the Trauma Nursing 
Process practices and evaluations.  Another participant attended the TNCC Provider 
Course in September 2015 (Month Nine) as well as the Expeditionary Medical Support 
Course in San Antonio in July 2015 (Month Seven) which involved trauma resuscitation 
training throughout the week of training.  It is difficult to conclusively state the training 
provided in the project entirely contributed to the participants’ trauma assessment 
knowledge and skills retention over the course of the year.  The sample size was 
extremely small, therefore the primary investigator cannot conclude the results are 
generalizable.  In addition, there was more potential for “noisy” measurements and less 
accurate correlations.  A larger sample size could positively influence the accuracy of the 
PPO as well as correlations.  Lastly, the video camera malfunctioned on one of the 
simulated events for one of the participants.  Luckily, it was discovered immediately after 
the event.  Since the primary investigator and an associate investigator were present for 
the simulated event, the evaluation tool was completed based on the tasks that either or 
both facilitators observed; however, the times were unable to be recorded on the tool. 
Implications to Practice 
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There are numerous implications and impacts to practice.  By maintaining a 
specific level of proficiency with well-spaced training adapted to individuals, nurses 
could sustain a “ready” posture for deployment at a moment’s notice.  Comprehensive 
trauma assessment training can lead to improved patient care.  A thorough assessment 
can rapidly identify the most subtle changes to a patient’s health status whether it is 
related to trauma or not.  Early recognition of potentially life-threatening injuries or 
conditions can prevent morbidity and mortality.  Lastly, rapid and accurate interventions 
during a trauma assessment may potentially decrease patient length of stay by reducing 
complications and associated costs.  However, this is only one skill required of nurses in 
a military healthcare setting.  Adding those skills into the required trauma skills training 
program would add to the burden of offering individualized training to nurses and others 
in order to meet expected competencies.  This factor should not preclude an organization 
from establishing a training program such as this one due to increased upfront costs of 
time and effort; the benefits will outweigh the costs over time. 
Recommendations 
This project involved a training program that can effectively deliver complex 
information and train novice to experienced nurses using a Hybrid Educational Method.  
The pilot project required participants in the intervention group to dedicate almost seven 
hours of their time over the course of a year to maintain a set competency level.  
However, based on data results from the PPO model and participant feedback, that may 
not be necessary.  Since the PPO model appeared to be calibrated after three data points, 
the author recommends eliminating the pre-simulation event at all specific time periods 
except for the baseline interval.  Based on the PPO results, it appears that additional 
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training and data collection at 30 days is an acceptable interval to provide enough 
predictive data that may allow participants to come back at six months or a year versus at 
the three-month mark, thereby decreasing the number of training events required. 
Although this project did not specify an exact “dosing” required for simulation to 
retain knowledge and skills over time, using the PPO model in conjunction with 
simulation events demonstrated that training requirements can be prescribed to maintain 
knowledge and skills above a specific threshold.  Hayden, Smiley, Alexander, Kardong-
Edgren, and Jeffries (2014) concluded in their longitudinal study of the use of simulation 
in prelicensure nursing education that up to 50% of clinical hours can be replaced with 
simulation.  This was based on several factors:  competition for clinical sites among 
multiple healthcare disciplines, increased patient safety initiatives, and nursing faculty 
shortages.  This project demonstrated that duration and frequency of simulation, along 
with the use of multi-modal didactics, enhanced knowledge and skills retention over time.  
Since “dosing” is specific to an individual, the right amount of simulation may vary from 
person to person. 
Participants enjoyed the training but were concerned with the lack of resources at 
other locations.  Presenting results of this project to Air Staff may provide enough 
incentive to equip simulation centers or laboratories in other military medical facilities 
throughout the Air Force with the right simulation equipment and personnel.  Developing 
standardized scenarios with standardized checklists will assist educational departments to 
deliver the same information in the same format despite their location. 
Leadership must be committed to an endeavor like this project.  Without 
leadership support, evidence-based practice changes will struggle during implementation 
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and will eventually fail at sustainment.  If leadership placed as much emphasis on similar 
projects that focus on educating nurses to be prepared to function in a deployed 
environment as they do with the physical training program, Air Force nurses would be 
assured they would be given all the necessary tools to provide high-quality care in any 
situation in any part of the world. 
Multi-modal didactic and simulation events should be conducted in the same 
training time period.  It has been the author’s experience that separating didactic from 
simulation activities does not typically produce good results unless there are 
ramifications associated with the lack of pre-simulation preparation.  For example, this 
concept was tested in an active duty aeromedical evacuation squadron where participants 
were required to either attend a live didactic session or review the video of the session 
prior to participating in the simulation event.  Because participants were not “evaluated” 
in simulation center, most did not do the didactic portion which set them up to become 
frustrated during the simulation and perform sub-optimally.  Many did not even know 
what the learning objectives were prior to their simulation event.  By combining the 
didactics and simulation in the same training session, facilitators can ensure participants 
received the background knowledge required to succeed in the simulation environment. 
This program could potentially be used in the civilian sector as a viable means of 
training nurses on the trauma assessment.  However, in the civilian sector, nurses are not 
typically placed in a situation to function in a role outside of their specialty unless a 
major disaster occurs—natural or man-made.  This trauma assessment project could 
apply to emergency department nurses or nurses who are associated with providing 
medical assistance during disasters (i.e. FEMA, Disaster Medical Assistance Teams) but 
122 
 
 
 
may not be as effective with medical-surgical nurses working in an inpatient unit in a 
large hospital.   
Although this project was focused primarily on the trauma assessment, the 
principles embedded in this training program can be applied to other nursing functions, 
skills, or specialties.  This would require developing objective measurement tools like the 
HEM Trauma Evaluation Tool.  Specific skills or functions could be evaluated separately 
or combined with other skills to optimize training opportunities and participants’ time.  
Organizations would have to prioritize their clinical needs to maximize training and 
decrease the burden on unit staffing.  Additional research would be required to test this 
proposal. 
The HEM and PPO concepts can also apply to formal educational platforms such 
as nursing programs.  Currently, programs are designed to deliver the maximum amount 
of information to large groups of individuals with the hope the information delivered 
translates into the clinical arena either through labs or practicum opportunities.  
Unfortunately many students do not succeed in nursing programs because the educational 
delivery method does not suit their learning needs.  The PPO model has tremendous 
potential to prescribe the right dose of training to these types of students to ensure they 
truly learn and retain important clinical knowledge and skills.  With the current nursing 
faculty shortage among universities and colleges across the country, developing 
individualized training plans may not be feasible.  However, there is potential through 
more research on the model to create “training profiles” that can assign individuals to 
prescribed training groups based on initial baseline ability, decay rates, and pre-post 
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simulation activities.  This would certainly assist in the feasibility of implementing HEM 
in the formal educational setting. 
The PPO model demonstrated great promise to provide individualized training 
plans for nurses.  However, due to the small sample size in this project, generalizability 
of the results is limited.  Further research on a large scale is required to accurately state 
the model is as accurate has the initial results have already displayed with trauma 
assessment skills as well as other competencies required of nurses and other healthcare 
specialties. 
Summary 
Air Force nurses are required to accomplish readiness skills for deployment.  
However, these required skills are not measured through a standardized testing process.  
Since Air Force currently nurses deploy frequently, especially those who specialize in 
emergency/trauma and critical care, there has been no need for additional training 
between deployments.  With the withdrawal of troops from Iraq and the upcoming 
withdrawal from Afghanistan by the end of the year, there are serious concerns these 
essential readiness skills may decline, especially in terms of trauma assessments and life-
saving interventions required during the primary assessment.  This project was designed 
to address this growing concern to ensure high-level trauma skills are maintained.  The 
combination of multi-modal didactics and simulation is an effective training method to 
increase knowledge and skill acquisition for trauma assessment, despite experience levels 
and trauma exposure.  Well-spaced training at specific time periods increases retention.   
Prescribing the right “dose” of training as predicted by the PPO model maintains 
knowledge and skills retention and decreases required refresher training over time by up 
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to 50% thereby increasing training efficiency.  Obtaining buy-in from stakeholders, 
capitalizing on the facilitators, and mitigating complications from anticipated barriers is 
the recipe for evidence-based practice success benefitting patients, nurses, and the 
organization as a whole. 
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